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NEW MILITARY USE FOR TV 


SEE TELEVISION SECTION 


In this Issue: TV receiver, antenna a booster reste 
U.h.f. antennas e TV servicing articles 
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user's 


Write fer com; 
the Ment 


appeal — with your customer partic- 
ipating in the registration of his | 
Teletron, A series of three cards 
ere supplied with each Teletron. 
One copy i¢ retained by you, a seo- 
ond is retained by the setowner and 
the third is sent to Du Ment provid- 
ing complete protectica for the sqt 
owner for a period of six months 
from the dete of installation against 
any defeets in the Teletron, 


4 
Here is a warranty with sales 
TRADE MARK 
ey CATHODE-RAY TUBE DIVISION, ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N.J. 


J. SMITH, 
President. 
National Radio 
Institute. 
Wash. 0.C 


You Practice SERVICING 
with Equipment | Furnish 


You build the modern Radio ‘at left 

=> & Servicing Course. I send you speaker, tubes, chassis 
3 transformer, loop antenna, everything you 
- need. You use it to make 

many tests, get practical 


is part of my 


ing Radios. | send you 
many other kits of parts 
with which you build other 
circuits common to 
ind Television, some of 
which are pictured on the 
next page. All equipment is 
yours to Keep See and 
read about them in my 
FREE 64-PAGE BOOK 
Mail card below 


CUT OUT AND 


MAIL CARD 


with Equipment | Furnish , 


As part of my Communica 

tions Course | send you kits 
of parts to build the low 
power broadcasting trans 
mitter shown at the right 
and many other circuits 
common to Radio and Tek 

vision. You use this equip 
ment to get practical experi 
ence putting a station on the 
air performing procedures 
demanded of Broadcast Sta 
tion operators. | train you 
for your FCC Commercial 
Operator's License that puts 
you in line for good pay in 
Radio or Television Broad 
casting. Mail card below 


Television Is Today's Good Job Maker 


NO POSTAGE NEEDED 


Both FREE 


Sample Lesson & 64-Page Book 


ACT NOW! Send for my DOUBLE OFFER FREE 
This card entitles you to Sample Lesson on Servicing 


shows how you learn Radio-Television at home 


You ll receive my 64-page Book How To Be a 
Success in Radio-Television Mail card now' No | 
vostage needed. J. E. SMITH, President, National 
tadio Institute, Washington 9, D.¢ Our 38th year 


Mr. J. E. SMITH, President, Dept. 2 ARR 
National Radio Institute, Washington 9, 0. C. 


Mail me Sample Lesson and 64-Page Kook, “How to Ke a Success 


n Radio-Television No Salesman will call. Please write 


In 1946 only 6,000 TV sets sold. In 1950 over 5,000,000 plainly 

By 1954 000,000 TV sets estimated. Over 100 TV 

Stations now operating. Authorities predict 1,000 TV NAME AGI 
Sta ns. This means more jobs, good pay for properly ADDRESS 

trained men. Mail this Postage-Free card NOW for 

FREE book and sample lesson CITy ZONE 


Ml -®, by Practicing at Home in Spare Time 

a You Practice COMMUNICATIONS 

426 


Train af Home 
im Spare Time _ 


SMITH, President, alll 
Red 
Washington, 0. C. 


There’s a Bright Future ForYouln what Successful 
America’s Fast Growing Industry NRI Graduates Say: 


want go with « illustrated texts) Some equipment from Redie Operator Cen Step inte FM, 
bright futur om vald you both courses is shown below and on with ABC Television 
ket spr atore of previous page All equipment send is “I was a bookkeeper When I enrolled 
r wt If » out he you can yours to keep. Among equipment you * with a hand-to- 4 with N.RI. was a 
ipambitionin the fast growing build is a Tester, Use it to make extra mouth salary. Now = laborer. Now I have 
VISION t a Radio Operator position paying 
’ VISION industry ven money fixing neighbors sets while a NH. Ward, a over $10 a day 
wit Delevisson, the industry is big training. Special booklets show you how = Ridgefield Park,NJ R. Ford, Phila, Pa 
ger than ever before 90 million horn 
puto Radice, $100 Broadcestina Training Features Television Is Breedcesting $10 Week in 
“a m, oxpanding use of Aviation and Both my Servicing and Communications Operetor Spere Time 
slice Had Micro-Wave Relay, Two training include up-to-date lessons on Now employed at Before finishing 
Way Rad for buses, taxis, et are CV principles. Throughout the country station WHAW as your course. I earned 
10 k Radio 
king opportunities for Servieing and my graduates are filling jobs, making servicing in my spare 
Communications Techoiians and FCC good money in both Radio and Tele dio business.""—R. J time S. J. Pet 
Léce Operators vision. Remember the way to a success Bailey, Weston,W Va ruff, Miami, Fla 
ful career in Television is through experi 
Sok $10 te $15 Week Lest Job, 
You learn by Practicing ence in Radio Spere Time Now Hes Own Shop 
; with Kits | Furnish nd REE— ‘4 months after en- Got laid off. Best 
~ r nd m Se NOW for 2 Books F thing that ever hap 
my ourse an y 5 @ week spare pened as I opened a 
I NEW Communications Course | send Moil Card time servicing Ra- Radio shop + “T 
q you any Valuable Kits of Parta. They Send the Po ree card now for my — ee Slate, Corsicanna 
to life” theory you warn in my FREE DOU OFFER You get Texas 


Sample Servicing Lesson to show you 
how you learn at home. Also my 64- page 


“Blew to in Make Extra Money 


Pelevision Read what my graduates . . 

are doung, carnming, see equipment you While Learning 
wractice with at home Mail card now Keep your job while training. Learn 
Ve pay postage Presi Radio-Television principles from 
dent, National Radio Institute, Wash illustrated lessons. Get Practical 
ington Our Year Experience experimenting with cir- 


cuits common to Radio and Tele- 

vision. Many students make $5, 
$10 a week extra fixing neighbors’ 
Radios in spare time while learning. 
I send you special booklets that start 
teaching you the day you enroll 


Want Your 
Own 


Let me show you how you 
can be your own boss. 
Many N.R.1-trained men 
start their own business 
with capital earned in 
spare time. Robert Doh 
men, New Prague, Minn., whose store is shown at right, say 

“Am now tied in with two television outfits and do warranty 
work for dealers. Often fall back to N. KR. 1. textbooks for in 
formation on installing Television sets” 


FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9 PL&R) 

Washington, D. C. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary !f Mailed In The United States 


4c POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts. N. W. 
Washington 9, D. C. 


You Build These ond meny 
Extra POY Force 
| 
‘ 
$ 
| | ] SAMPLE LESSON 
= 
— postage-free card no 


Be Sure of Your Installations ... 


“° Cwliude MULTIPLE 
@ You know what you are doing when U CTO 
you use Belden Multiple Conductor Ca- 


bles — they're aptitude rated. They are 
designed to provide desirable electrical 


characteristics, and rigid control assures 
constant quality. 


Specify Belden Radio Wires. 
Belden Manufacturing Co. 
4623 W. Van Buren St. 
Chicago 44, Illinois 


APTITUDE RATING No. 8453 


|Stranding . 41x34 
Insulation Thickness | 64° 
Jocket Thickness 1 32" 4 4 
~ APTITUDE RATING No. 8452 
Stronding 
APTITUDE RATING Wo. 8454 . insulation Thickness | 64 
APTITUDE RATING No. 8427 
Stranding . . . . 41434 Stranding 26x34 
met 
Insulation Thickness 1 64 | Insulation Thickness .070 
Jocket Thickness 1-32” | Jacket Thickness 040" Underwriters’ Type SV 
| Nominal Diameter | 
Nominal Diemeter .265 | T 
— | APTITUDE RATING No. 8888 
APTITUDE RATING No. 8455 ble for ali electronic uses. | Stranding . . . 41434 
Stranding . 6x34 | | Insulation Thickness 1 32” 
4x8 | Nominal Diometer. 114x.231" 
insulation Thickness | 64° | APTITUDE RATING No. 8425 | Underwriters’ Type POT-64 
Jacket Thickness Stranding . 26x34 
Nominal Diameter .280 Insulation Thickness .020" | 
Jocket Thickness 040" 
APTITUDE RATING No. 8424 


Stranding 26x34 

interconnecting power co | 
tnsulation Thickness .020° | APTITUDE RATING No. 8426 
Jocket Thickness 040 Stronding . 26x34 


Nominal Diameter .305" insulation Thickness .020 

Also used as microphone Jocket Thickness 040 

cable. Nominal Diameter 355 
interconnecting power co 
ble for olf electronic uses 
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MAKE THE MONEY YOU’VE ALWAYS DREAMED OF! 


LEARN RADIO 
-TELEVISION 


ELECTRONICS 


Let NATIONAL SCHOOLS a resident-training school for nearly 50 years — train you at home for 
in Rygdio v Elect t t of 


buildings of modern sho; 


You get Seo ingen Seem prepared 
all the parts—even tubes! — — vision tee ns. 


for this modern Superheterodyne Receiver. (ff jt | 
Ful 


You learn to build it step by step. And you 


' 
keep it! Get all the facts. Mail coupon now. barred! aff 


RADIO. TELEVISION 


You Train At Home—in Your Spare Time 

National Schools Shop Method Home Training gi 

you ba and advanced instruction in all | 
Electronics. And remember 

i on resident school training prir 


rr om hundreds of diagrams and pic- 
ture \ ctions are written t xperienced 
tect an work in Radio and TV every day. 
All instructior ave been developed and tested in 
Nat wn | and studios, which are 
equipped with the latest RCA equipment. No wonder A 
° this National Schools course is so up-to-date, prac- Only National Schools Gives You This 
tical, interesting. And so easy to learn' And no won Professional Muilti-Tester! 
= der it ach high regard t ider f You get th = g. new testing trument —{ 
merican i Approved for eligible Veterans tory-made and tested-complete-—ready t mi 
to operate. Accurate and dependable, Ar 
We Teach You How To Make Welcome ooo) fi TV man needs. Light enous 
Extra Money—While You Learn! around —so you can use it at h Yr r 
Many National Schools students — men like oull be proud to own th : pe 


make plenty of extra dollars each week in spare 
time! Fixing neighbors’ radios, appliances: and other 
ways we you. You start learning and earning 
from the « 1, From the very first les 


Here are only a Few of the 
Good-Paying Jobs You Can Choose 
Radio Station Engineer, District Service Mane 

er, Aircraft Radio Inspector, Own Your Own 
epair Shop, Inspector Technician, Service 
we ialist, Special Government Jobs, Complete 
TV Service, Sound Truck Operator. Many more! 


Nat r graduates ha 


vu enroll 


WE SEND YOU LOTS OF PARTS 
LIKE THIS! 


Today’s Shortage of Trained Technicians 
Creates Chance of a Lifetime For You! 
Think of it! With guided missiles, radar and other e 


electronic devices so important to nati f 
With big, new developments in TV 1 over 
90,000,000 home and auto radios, over 12,000,000 TV o 
sets. With more than 3100 radio stations...over 100 
TV stations — and more building ry day yes, 
imagine the great opportunity you have today! 
YOU are wanted in Radio-Television-Electronics! 
America's fastest-growing field. High-pay jobs—the 
kind you've always wanted — are waiting for YOU! 4q — You do lots of practical experiments. You 
. “ advance day by day, step by step. Until an even 


Job Security! Big Money! For YOU! build the modern Superheterodyne Receiver 


. you see above —plus other important testing NATI NA H 


Trained Radio and Television technicians really make free sample lesson shows how easy the training LOS ANGELES 37, CALIFORNIA « ESTABLISHED 1905 


walt 


Attention! Men Going into Service Soon! 
National Scho« o re 


rse quickly prepa 


with higher 


immediate 


CE FOR GRADUATES 
es its great influer nd pr 


Shop Method Home Training 
hools u 


ing. You learn by doing. No wonder you learn sof ational S« 


We send you many parts—all of professional, modern tige to help you find ir place in the field of ' 
, , choice. Don't put it off! Start ye 


skilled trade! Get the big pay you've always wanted! 


important money these days. Thousands of National is. Use the coupon. Send 
Schools graduates—men just like you—are earning today without fail! 
good money all over the country. Why not you? AIL THIS COUPON TODAY— WITHOUT 
National Schools graduates get the personal 
isfaction of being highly-skilled technicians. Men MANIONAL SCHOOLS, Sept. GA-12 Mail in re 


4000 South Figueree Street or past n 
Les Angeles 37, Caliternia penny post card 


people respect. Men who enjoy their work—rather 
than having to drag along in just any old job. 


National Schools Has Trained 1000's 
of Successful Men! Why Not YOU? 
In almost every state—and many foreign countries— 
National Schools graduates are filling big jobs with 
famous companies. Or running their own successful 
businesses. What are YOU waiting for? National 
Schools training is complete training. So when you 
graduate you can take advantage of today’s big 
opportunities in Radio-Television-Electronics — fast. 
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Mail me FREE the book mentioned in this ad. Also a free sample lesson 
I understand no salesman will call on me. 


ADURESS 


ZONE STATE 
(0 Check here if you were released from the Service less than 4 years ego 


NAME ACE 


7 
TRAIN (ee) for Security! Good-Paying Jobs! | 
« 
| TRAINING AT HOME! | 
Get this valuable book today. And if you eee 
OOLS 4 
| 
BIG SALARY ‘ 
YOU HAVE 
ALWAYS 


3 TREN 


wary customers are more 


interested in the basimess ethics of a 


Television and Radio Service Dealer than they 
are in his techutcal ability. 

They look for a Service Dealer who will treat 
them fairly, a Service Dealer whose guarantee 
is sound, and then take it for granted that the 
results will be satisfactory. 

The RAYTHEON Bonded 
Electronic Technician Pro- 


gram gives customers just what they are looking 
for. If you can qualify as a Raytheon Bonded 
Electronic Technician your 90-day guarantee on 
service and parts is cash-protected by a bond 
issued by the American Mutual Liability Insur- 
ance Company. You are presented with a Reg- 
istered Bond Certificate, Creed Displays and 
Identification Cards all featuring an 8-point 
Code of Ethics that will convince the most 
skeptical customers of your integrity and ability. 


Back up your business with the Raytheon Bond. Ask 
your Raytheon Tube Distributor if you qualify for this 
exclusive business asset. It’s yours at no cost, if you can. 


RADIO-ELECTRONICS for 


af 
Vv 
RIGHT...FOR SOUND AND SIGHT® 
\ 
Newton, Mast. Ml, Ailanta, Go. Angeles, Coflf, 


HIS BOOKLET can mean the difference between small, 
w-i-d-e-l-y s-p-a-c-e-d salary increases—and rapid ad- 


vancement. Between routine work—and challenging op- 
portunity. Between constantly defending your job against 
better-trained men—and dynamic confidence. Between short- 
circuited hopes—and high-powered ambition. 

An exciting new world has opened up with such super- 
speed that even the most optimistic electronic experts fall 
short in their predictions of expansion. 

Think of the 1.500 TV stations within the next 5 years 
and the 2.500 stations within LO years. as predicted by the 
Chairman of the FCC. Think of the 14,496,000 TV. sets 
now in use. Remember that we werent supposed to reach 
that figure until 1954. Think of the 100,000,000 radios in 
current operation. (95> of the nation’s homes have one 
or more sets.) Think of the tremendous defense orders 
now being placed for electronic equipment and installations. 

Think of the thousands of radio-equipped fire and police 
departments throughout the Us. Of the many radio- 
equipped railroads, of the hundreds of cities with 2-way 
radio service for cars and cabs. Think of the wide-ranging 
field of aviation communications—radio-controlled aircraft, 


navigation-and-traflie control, airport stations. 


Think of the maritime world with its navigational aids, 
fathometers, ship-to-shore and ship-to-ship communications 
and radar. Think of electronic heating, fax and ultra-fax, 
of electronic medicine. and all the other applications of 


electronic know-how. 


Countless positions must be filled—in development, re- 
search, design, production, testing and inspection, manu- 
facture. broadcasting, telecasting and servicing. Who will 
vet those positions? You—if you prepare today—if you 
are alert and have the ambition to advance your knowledge. 
You—if you take 2 minutes to send for a free copy of 
“Your Future in the New World of Electronics.” 

This helpful book shows you how CREL Home Study leads 
the way to greater earnings through the inviting opportuni- 


ties described above. 

However, being an accredited technical school, CREI does 
not promise you a “bed-of-roses.” You have to translate 
your willingness to learn into saleable technical knowledge 


JANUARY, 1952 


How far ahead can you be 


next year... 


TY AND ELECTRONICS? 


@ Send for this free CREI booklet today... 


and find out! 


—via study. Since its founding in 1927, CREI has provided 
thousands of professional radiomen with technical educa 
tions. During World War I], CREI trained thousands for 
the Armed Services. Leading firms choose CREI courses 
for group training in electronics at company expense, amon 
them United Air Lines, Canadian Broadcasting Corporation 
Trans Canada Airlines, Sears Roebuck & Co., Bendix Prod 
ucts Division, All-American Cables and Radio, Inc.. and 
RCA-Victor Division. 


CREI courses are prepared by recognized experts, in a 
benefit 
of time-tested materials, under the personal supervision of 
a CREI Staff Instructor. 
reason why CREI graduates find their diplomas keys-t 
CRETE alumni hold 


America’s leading firms. 


practical, easily-understood manner. You get the 
This complete training the 


success in Radio, TV and Electronies. 
top positions im 

At your service is the CREI Placement Bureau, which finds 
Although CREL doe- 


not guarantee jobs, requests for personnel currently exceed 


positions for students and graduates. 


supply by far. 


Talk to men in the field and check up on CREVs high 
standing in electronics instruction. Determine for yoursel! 
right now that your earnings are going to rise with your 
knowledge—and that you get your rightful place in the 
Age of Electronics. All this CREI can promise you, pro 
vided you sincerely want to learn. Fill out the coupon and 
mail it today. We'll promptly send you your free copy of 
“Your Future in the New World of Electronics.” The rest 
the future 


MAIL COUPON FOR FREE BOOKLET 


CAPITOL RADIO ENGINEERING INSTITUTE 


Dept. 141D, 16th & Park Rd.. N.W., Washington 10, D. C 
Send booklet 


is up to you. 


Your Future in the New World of Electronics’ and course outline 
TV. FM & Advanced AM Servicing 
Practical Television Engineering 
Broadcast Radic Engineering (AM, FM, TY) 
Practical Radio Engineering 


CHECK Aeronautical Radio Engineering 
or 

GREATEST 
INTEREST 
Nome 
Street 


City Zone Stote 
residence school in Wash, D.C. preferred, check here [ } 


' 
' 
' 
' 
' 
' 


TURNER 


isa better BOOSTER 


From every angle the new Turner Model TV-1 
Booster is the finest on the market today. Under the 
worst possible fringe area receiving conditions, the 
TV-1 consistently produces sharper, clearer pictures 
and crisper, more natural sound. 

There are many reasons for the superiority of the 
Turner Booster, but the two most important are ad- 
vanced electronic engineering and finest construction 
using only high quality component parts. 

Turner's low-noise-level cascode circuit stabilizes 
the picture, reduces noise and snow to a minimum.,,.. 
makes viewing a real pleasure. 

The Turner TV-1 is simple in operation. A single 
tuning knob permits fine adjustment for the best 
reception of picture and sound over all 12 TV chan- 
nels. And because it tunes continuously from 54 to 
216 megacycles, you can use the TV-1 to amplify FM, 
aviation and mobile radio signals. Three position 
control switch turns on the TV set only, the TV set 
and Booster, or shuts off both set and Booster. 

The unit is quickly and easily installed. Attaches 
to any television set. Attractive styling and neutral 
finish harmonize with any furniture design. 


CHECK THESE SUPERIOR FEATURES 


Continuous Tuning - single knob con- 
trol for finest adjustment to permit 
best possible reception of both picture 
and sound. 

Cascode Circuit - inherent low noise 
level circuit with great stability and 
high signal-to-noise ratio. 

Construction - finest quality materials 
carefully assembled to rigid Turner 
standards assure years of continuous, 
repair-free use. 

Appearance - handsome cabinet de- 
signed to harmonize with any furni- 
ture design and finish. 

Uses - amplifies FM, mobile and avia- 
tion radio signals as well as TV. 

Results - most important, the Turner 
TV-1 produces an excellent picture 
under conditions which nullify the 
best efforts of many other boosters. 


FOR THE BEST POSSIBLE TV RECEPTION, TURN TO 


THE TU Rh BOOSTER 


Toronto, Ont... and Branches 
In Canada: Canadian Marconi Co., 


THE TURNER COMPANY, 933 17th Street, N. E. Cedar Rapids, lowa 


Export: Ad. Auriema, Inc. 
89 Broad St.. New York 4 
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How Pass FCC 


COMMERCIAL 
RADIO OPERATOR OPERATOR 


EXAMINATIONS 
THIS 


WE GUARANTEE 


TO TRAIN AND COACH YOU AT HOME 
IN SPARE TIME UNTIL YOU GET 


YOUR FCC LICENSE 


If you have had any practical experience—Ama- 
teur, Army, Navy, radio repair, or experimenting. 


TELLS HOW— Employers make 


JOB OFFERS Like These 
to Our Graduates Every Month! 


Letter, October t!, 1951, from Chief Engineer, Broadcast Station, North 
yrolina Need men with radiotelephone Ist ass licenses. no experience 

necessory Will learn more than at average station for we are equipped with 

Diese! Electric power, transmitting and studio equipment 

Telegram, October 2. 1951. from Chief Engineer Broadcast Station, Wyoming 
Please send latest list available first 

opening for two combo men 

Letter October 8 195), from Chief Engineer, Broadcast Station Texas 
Please send list of latest licensed graduotes 


388 operators. Have November |0th 


These are just o few examples of the job offers that come to our office 
pe iodically. Some licensed radioman filled each of these jobs .. . it 
mig*t hove been you! 


HERE'S PROOF FCC LICENSES ARE OFTEN 
SECURED IN A FEW HOURS OF STUDY WITH 
OUR COACHING AT HOME IN SPARE TIME 


Name and Address Lieense Lessons 
Lee Worthy 2nd Phone 16 
2 Ishire Bakersfield. Calif 
ist Phone 
ist Phone 
38 “Beucler PI 
ist Prone 
worth Lebanon, ttt 
2nd Phone 
110 West Eseondide, Calif 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-37, 4900 Euclid Bidg., Cleveland 3, Ohic 
JANUARY, 1952 


TELLS HOW— 


Our Amazingly Effective 
JOB-FINDING SERVICE 
Helps CIRE Students Get Better Jobs 


Here are a few recent examples of Job-Finding results: 


GETS CIVIL SERVICE JOB 
Thanks ¢ 
Ke 
GETS STATE POLICE JOB 
tea 


GETS BROADCAST JOB 
' Joh 


Ridge A 


GETS AIRLINES JOB 


CLEVELAND ee OF RADIO ELECTRONICS 
Desk RE.37 900 Euclid Bidg 
Cleveland 3 
(Address to Dest No. to avoid delay.) 
FRE 


Past 


1 
| 
cc LICENSE 
AFORMATIon 
CAN Ger 
RSE NG 
TELLS HOW — 
MAIL COUPON NOW 


MERIT 


TV full-line” Components For 
improvement, Replacement, Conversion 


SELL IMPROVED RECEPTION 


MERIT "TV" Kit ©1000 for edge to edge 
focus—contains MFD.706 Cosine Yoke, 
HVO-7 Universal Flyback and MWC.-1 
Width Linearity Control. Keep a Kit handy 
— you'll get plus business and o repute- 
tien for “know-how.” 


MFD.70 original of the 

“cosine” series —low hort, 

high vert inductance. Used 

by such famous sets os 

Redio Croftsman. Cosine Yokes will im- 
prove 10,000,000 sets now in use! 


| MERIT...H@ for TV Service Aids 


MERIT's 1952 Catalog #5211 now avail- 

able introducing MERIT Coils, 

includes Coll & Transtormer dato, listings. 
Other MERIT service aids: TV Rep! Guide 
#404, Sept. issue —covers 3000 mod- 
els, chassis of 82 miftrs; Cross Ref Data 
on Coils, Form #14. Write: Merit 
Coil and Transformer Corporation, 4425 
North Clark Street, Chicage 40. 


These three MERIT extras help you: 


and hoek-up 


* Full technical data packed with 
every item 


Listed in Howard Sams Photo- 
facts 


* Merit is meeting the TV 
improvement replacement 
end conversion demand 
with @ line as complete as 
our advance information 
werrants! 


BURTON PROWNE ADVERTICING 


The Radio Month 


Donald B. Sinclair 


IRE ELECTED |: 


is president, and Harold L. Kirke, vice 
president for the 1952 tern 

Dr. Sinclair is noted for his work in 
the development f high-frequency 


measuring instruments. He received the 


President Certificate fo merit) for 
outstanding services turing World War 
Il for his work in the guided missile 


division of the National Defense Re- 

search Committee 
Harold L. Kirke is « 

sistant chief engineer of the 


Broadcasting Corp. H 
} 


irrently the as- 
British 
election to of- 
traditional recogni- 
international nature of the 
activities. 
John 
head of the 
department of 
Ernst 
professor and head of the elec- 
engineering department of the 
Institute of Brooklyn. 
elected for the 
Region 1, Glenn H. 
dent of Browning Lab- 


fice maintains the 
tion of the 
Institute’s membership and 

The newly 
D. Ryder, professor and 
electrical engineering 
the University of 
Weber, 
trical 
Polytechnic 


Regional 


elected directors are 


llinois, and 


directors 
new term are 
Browning, pres 


oratories; Region 3, Irving G. Wolff, 
director of the adio Tube Research 
Laboratories Divi- 


s W. Graf, 
Karl 


sion, Region 5, 


patent 


Laboratory, RCA 
Al 
7 Spangenburg, 


lawyer, Region 
electrical engineering 


IRE AWARDS for 1952 will be con- 
ferred upon a he of noted men for 
outstanding contributions in the di- 
versified field of radio technology: Dr. 
William Shockley, of Bell Telephone 
Laboratories, will be awarded the Mor- 
ris Liebmann Memorial Prize “in ree 
ognition of his contributions to the 
creation and development of the tran- 
sistor.” B. D. Loughlin, of Hazeltine 
Electronics Corporation, will receive 
the Viadimir K. Zworykin Television 
Prize Award for outstanding technical 
contributions toward fully electronic 
television. H. W. Welch, Jr., research 
physicist at the University of Michigan, 
will receive the Browder J. Thompson 
Memorial Prize for the best combina- 


professor of 


tion of technical contribution and pres- 
“Effects 
of Space Charge on Frequency Char- 
Magnetrons.” Jerome 
Freedman, of Watson Laboratories, 
Griffis Air Force Base, will be granted 
the Editor's Award for good English in 
papel 


entation in his paper entitled 


acteristics of 


technical wr in his *Reso- 
lution in Radar Sy 

Presentation of the awards will be 
made by the president at the IRE An- 
Banquet at the Waldorf-Astoria 
2 IRE National Con- 
New York City on March 


iting 


stems.” 


nual 
during the 195 
vention mn 


to 6 


A LIGHT AMPLIFIER television's 
greatest present need, according to 
David Sarnotf. Speaking at a gathering 
commemorating his 45th year of service 
in radio and renaming the RCA Labo 


ratories at Princeton “the David Sar 
noff Research Center,” General Sarnoff 
said: “* an electronic amplifier of 
ght will do for television what the am 
fier of sound does for radio broad- 
asting An amplifier of sound gave 


radio a loudspeaker, and an a 
f would give telev na ‘big 
woke 

I'wo other needed inventions, he said 
are a teievision recorder that w id 
record the video signals of telev r n 


an inexpensive tape, and an electronic 
air-conditioner for the home that would 


operate with tubes, or y through 
the action of electrons in solids, and 
without moving ‘parts 

General Sarnoff requested that t 
three inventions, which he called gna 


lux, Videograph, and El ‘ 
developed by scientists of the Research 
Center by the time of his 50th anniver 
sary in radio, in 1956. 


TV CODE OF ETHICS has been 
formulated by the members of NARTB 
(The National Assoc 
Television 


lation of Radio and 
Broadcasters). Representa 
tives of 61 TV broadcasters throughout 
the nation accepted and recommended 
for adoption by the directors of NARTB 
a set of guiding principles or code gov 
erning: acceptability, 
the time allocation of 
ceptability of 


presentation, and 
advertising; ac 
program material and 
decency in its production; coverage and 
treatment of news events; time for ré 
gious pr 
for airing views on controversial issues 

A Television Code Review Board of 
six members will be established 
ratification of the code. Five members 
of the Review Board shall be selected 
from the NARTB 
Judge Justin Miller, 
board of directors, 
member. 


NOVICE, TECHNICIAN HAMS 
have been authorized to join the M 
tary Amateur Radio System (MARS) 
The prospective member must either b 
in the Armed Services or 
a civilian 21 years o1 
sessing the necessary 

operate on the military frequency of 
3497.5 ke. He must operate (while on 
the MARS frequency) at such time and 
in such manner as the MARS C 
Director may direct, 
cial military call signs assigned to him 
The Army and Air Force jointly deter 
mine MARS policy but operational pri 
Hams desiring 
more information are invited to write 
to MARS Headquarters (Army, Off 
of the Chief Signal Officer Air Force 
Director of Communications, AF) 
Washington 25, D. C. 


ograms and requests for time 


Ipon 


membership with 
chairman of the 
serving as ex-officio 


Reserves, o1 
older and px 
equipment to 


ommand 
and using the spe- 


cedures are separate 


A TV PACT affecting th 


of channels along the U.S 


assignment 
Mexican bor 
der has been concluded after two years 
of negotiations between the two 


tries. The assignment plan agreed tha 


250 miles he border 


stations within 


were not to exceed ar ctive radiated 


power of 100 kilowatts for the lower 
band and 200 kilowatts f the upper 
band. The assignments w would be 
affected under the assignment plan are 


(in the United States) Arizona, 15; 
fornia, 10; Nevada, 5; New Mexico 

23; Cin Mexico) 1 
Chihuahua, 7; Coahuila, 11 


Calif 
10; Texas, 
fornia, 16; 
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* Exclusive: Tape- 


ANTENNA 


to fit the 
Location and = 


CONICAL Model TA 161 


"The Codec of Conicls” 
Installation 


inch reinforced seamless elements and 
brackets. Separate high frequency ele 


ments. Outstanding all-channel perform 
re er ance. The standard by which all antennas 
ore judged. 


Emblem of Performance 
and Profit Leadership! 


Stocked Conical Plug-in" Hilo Folded Dipoles 5-Element ‘Corsair’ low Bond “Plug-In” Inline Array. Built to 
More than ever before... The lowest array. The fastest selling antenna in Yogi. Pre-assembled. Super high gaint! outlast! Designed to outperform! 
priced, highest volue conical on the its class! Model PLS series Model SY2-13 series. Model PL150 series. 

market. Model C661 series 


The Most Widely Demanded Line In The Country! 


_-— | Send today for complete catalog No. 686. Dept.01 


FL) 


MANUFACTURING CO., Inc. 
6129 16th Avenue, Brooklyn 4. N.Y. 


“Vee-Beam" Antennc. Setting “Commeandeir Special” 
new performonce records! Model Greotest voive in aluminum conical 


€800 series FIRST in TEtevision ANTENNAS AND ACCESSORIES. history! Medel C261 series 
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for 
Uniformity 
and 
Dependability 


REPLACEMENT: 
‘Tung-Sol tubes keep service 
standards up to set manu- 
‘facturers’ specifications. 


INITIAL EQUIPMENT: 
Tung-Sol tubes meet the 
highest performance require- 


TUNG-SOL 


+ RADIO, TV TUBES, DIAL LAMPS 


} 


TUNG-SOL ELECTRIC INC, NEWARK 4 NJ 
Sates Offices Atlanta + Chicago + Dallas + Denver 
Detrort « Los Angetes Newark 


ALSO AUTO LAMPS. ALL-GLASS SEALED 
BEAM LAMPS AND SIGNAL FLASHERS 


_ments of set manufacturers. 


The Radio Month 
TV RECORDING direct on magnetic 


tape was demonstrated last month by 
Ampex (Co., the electronic division of 


Crosby Enterprises, Ime Th may well 
be the Videograph” envisioned by 
David Sarnoff a television s most 
needed inventior 

The reeorder, according to press re 
ports, use Standard Scotch magnetic 
recording tape. At present the picture 


is “rather fuzzy but it is expected to 
be improved yvreatly before public dem 
nstrations are stayed about six months 
from now 

If the recorder becomes commercially 
practical, it should reduce greatly both 
the cost and complexity of TV record 
ing. Optical methods must be used at 
present, the screen being photographed 
with a moving-picture camera 


NEW RECORD SPEED has been an 
nounced by the Wagner Research Cor 
poration of New York City. Their 
records will play at the hitherto- 
unheard-of speed of 16 revolutions per 
minute, It will be possible to play the 
new records on a standard 53!) r.p.m 
player with the help of a simple attach 
ment 

The new records, of thin vinylite 4% 
inches in diameter, will have 448 
grooves to the inch and will play more 
than an hour (one-half hour per side) 

The new records are intended to be 
used for transcribing readings of class 
ical literature, rather than for music 
Work with the blind, according to the 
company president, Robert Wagner, 
inspired the development 

The company intends to market the 
records for about a dollar each, and 
a kit containing two records and the 
attachment for a 33!) r.p.m. player will 
probably cost about $12. Mr. Wagner 
said that the latest Zenith phonographs 
are also capable of playing at 16 r.p.m 
but will require a special stylus 


HARBOR RADAR Tests conducted 
by the Port of New York Authority 
have been extended for another six 
months according to Howard S. Cull- 
man, chairman of the agency. Com 
mencing last March with equipment 
donated by Raytheon Manufacturing 
Co. and Sperry Gyroscope Co. some 60 
large ships have participated closely 


with the radar crews at the Fort W; 
worth installation 

Recently developed electronix 
feation devices will also be tests 
the winter months ahead under 
tions of heavy fog, rain and sn 
additional $30,000 has been apy 
ated by the board for these cont 
tests which will allow data over 
whole ear’s operation to be acs 
lated. Definite and cor lerable re 
tion in time and money lost 
delays caused by visibilit 
navigation hazards are expecte 
permanent installation found 


practical and 
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FINAL TV ALLOCATIONS 2a: 


n the offing 


heved 


obsery 


to 


be 1 


ac 


rdir 
cord 


cent development 


Ing to substantiate this 


view 


have 


noted. WSB-TV (formerly WCON 
has been granted a temporary a 
ization to operate on a commeé 
basis with modification in powe 
not later than February 15, 1952 
FCC has assigned at least 15 
members to the necessary task of 
ing and evaluating the hundred 
sworn statements filed in conne 
with the TV allocation proceeding 
FCC postponed the theatre TV 
ceedings from November to Feb: 
25, 1952 with an opinion and « 
which stated that the TV alloca 


necessitated 


cited was 
Paul A. Walker in which 
TV coverage of the w 


the 


indications of 


nation 


in 


the 


the postponement 


speech b 


near fut 


end 


y 


ire 


vice 


he 


chair 


expre 
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l 


oy ¥ er Ree 
Photo of a 16-r.p.m. record and adapter on a standard Dynavox record play 
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Test Instrument Kits 


Lab Precision Quality at Lowest Cost 
Quick and Easy to Assemble 


360-K Sweep Generator. 


221-K Vacuum Tube Volt- 425-K 5° Oscilloscope. 


meter. 15 ranges: 26 meg For AM, FM, TV align Use with any stand 
DC input res. Zero center ment; push-pull deflec ard scope for visual 
4° meter; ranges: Af tion, Sensitivity .05 to rv FM alignment. 
pe volts, 0-5-10-100-500 Irms volt inch. Range Covers 500 kc-228 me 
1000; res., 0-1000 ohms and 5 eps to 500 ke. Wide Variable sweep,0-30 
0-1-10-100-1000 meg.. db, range multi vibrator mec. Crystal marker 
20 to +16. With all tubes sweep circuit 15-75,000 osc. with variable 2 . rs 
and parts ready to wire eps. Provision for ext amp.; external marker 3 Py | 7 
6x9'%x5". Shpg. 10 Ibs sync. Z mod and direct can be injected phas- 
83-152. Only $25.95 input toCR ee pm ing control; each TV 
Withalltubes and parts, channel center marked on front panel. Ready 


526-K Standard Multimeter. ready to wire. 8'yx17x to wire. 10x8x65, °°. Shpg. wt., 12 lbs 
1000 ohms-per-volt; 31 ranges 13’. Shpg. wt., 30 Ibs Ss 83-159. Only 

meter 83-155. Only $44.95 950-K Resistance —Ca- 
volts, 0-1-5-10-50-100-500 

5000 «t 1000 ohms volt, res 320-K RF Signal Gener- ures, tests all resistors, 


0-700, 0-100 ,00@ohms, 0-1 meg ator. Uses Hartley os 0.5 ohms to 500 meg.. 
AC and DC current, 0-1-10 cillator. Covers 150 k« and all condensers, 10 
ma, 0-0.1-1 amps 6 db ranges to 34 me on fund.. to to 8000 mtd. 
— 20 to +69. Accuracy: AC + 102 me on harmonics gives instant R-C-L ; 
5% DC + 3%. Ready to wire Unmodulated or 400 cy comparison with any 
6'4x3%4x2". Shpg. wt., 3 Ibs cle AM modulated out- ext. component as 
83-166. Only $13.90 put. Dial calibrated in standard. 0-500 DC v. 


7 bands. Quickly aligns 


555-K 20,000 Ohms-Per-Volt AM, FM sets; aligns 
Multimet: 


source. Tests for leakage, polarization, power 
factor. Magic eye indicator. Ready to wire 


jer. 4'»" meter, 50 RF with any standard 10x8x44,". Shpg. wt., 10 lbs 
micro al set. Ready to wire. 10x8x44,"" 83-164. Only $19.95 
movement. 31 ranges: DC, 10 lbs. 83-154. Only 
AC and output volts, 0-2.5- 1171-K Resistance Decade Box. Sup 
10-50-250-1000.5000 Dc 322-K RF-AF Signal Generat: I ved 150 plies resistance values from 0 to 
at 20,000 ohms volt, AC “ 5 ler. Improved 15) 99,999 ohms with '4°% precision e 


ke to 34 me instrument, with individual cal- 
ie 12 ¢ of ibration for each of 5 bands. Selects pure RF, 
S20 TOU; mod. RF, or pure AF. Colpitts audio osc 
enerates 400 cy. pure sine wave voltage 
current, dl uke ‘95 
micro-amps, 0-10-100-500 ma, 0-10 amps Ready to wire. 63-168. Only $23 
Rez t 
; Generator. For AM, FM. 
511-K Volt-Ohm-Milliameter. TV work. 1° accuracy 


3° meter; germanium Freq. range, 75 ke to 150 


Has 5 separate 10-position switch 
es. Includes comparator position 
and moe posts for instant sub 
stitution of actual equivalent com 
ponent. Complete with all parts, 
ready for wiring. 344 x 12 x 3 
Shpg. wt., 3 lbs 

83-165. Only $19.95 


1040-K Battery Elimi- 
nator and Charger. For 


at 1000 ohms volt); 5 db 


mc in 7 calibrated bands; 
vernier micro-cycle band; gre and 43 
2500; AC, output volts, _yolt--reg. power supply 4 
0-10-100-500-1000; DC 400 cycle sine wave mod- Tall. 
current, 0-1-10-100 ma ulation, less than 5% dis- stac 000 

0-1-10 amps: res., 0-500-100,000 ohms, 0-1 tortion. Complete, ready fe 

meg; db, — 8 to +55. Complete, ready to wire to wire. 12x13x7"'. Shpg. wt., 20 Ibs. well-fitered out iy 

3x x 3". Shpg. wt., 3!4 Ibs 83-162. Only $39.95 10 

83-153. Only $14.95 at 5-8 volts continuously, 20 amps intermit 


625-K Tube Tester. 
145-K Multi-Signal Tests all standard 
Tracer. Traces audibly AM, FM and TV 
all IF. RF, video and tubes, including 9-pin 


tently. Meter measures current and voltage 
output. Ready to wire. 10'4x744x8*,"'. Shpg 
wt., 15 lbs. 

83-163. Only $25.95 


audio circuits in AM, miniatures. 44_"' me- 
FM and TV sets ter; Huminated chart PROBE KITS 
Built-in 4° PM speak- shows test settings With Germanium crystal; for signal tracing and 
er; panel jacks for ise Tests for shorts and VTVM $3.75 
of VTVM:germanium open elements; spare 83-157. P76-K RF Probe for 425-K Scope. $3.78 
crystal diode probe. socket for new 83 160. H HVP 1 E 
me. Complete, ready to wire. 10x 8 x 4%4". Ready to wire. 12\44x9'4x4'4". Shpg. wt., 20,000/ohm,V VOM to read up to 30,000 v 
Shpg. wt., 9 lbs. 83-158. Only $19.95 13 Ibs. 83-161. Only $34.95 10x2” $6 
ALL OF THE ABOVE UNITS ARE ALSO AVAILABLE FACTORY-WIRED AND TESTED—SEE YOUR ALLIED CATALOG OR WRITE FOR PRICES 


ALLIED RADIO CORP., Dept. 2-A-2 
833 W. Jockson Bivd., Chicago 7, Ill. 


Please ship the following Eico Kits 


enclosed. Full Pay. Part Pay (Bal, C.0.D.) 
[] Send FREE 1952 212-Page Catalog. 


allied Redie 
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Radio Business 


Merchandising and Promotion 
Merit Transformer Corp., Chicag 
shipping its No. 1,000 TV kit to d 


tributors. The kit contains three ma 
for conversion and replace 
ment: The HVO-7, a 77J-1 type flyba 
tre 


components 


former with iniversal mountiny 
ckets; an MWC-1. width-linear 


a.g.c. winding; and an 


ct wit? 
70 cosine-wound deflection yoke. Th 
kit also contains data sheets 


Bendix Radio Division of Ber 


Aviation Corp., Baltimore, pub ed a 
cartoon booklet, the “Blue Box of T\ 
This exclusive hollow eyelet Servicing.” The booklet hur 
terminal permits OIL impregna- presents the dos and don'ts” for T\ 
Solder-seal con tion after the capacitor is molded service technicians in their relatior 
struction formerly with the 


used only in costly 


Erie Resistor _Corp.. Erie, Pa te 
orge 


sting of two drawer trays and a 
sleeve. The sleeve may be broken apart 
so that each half of the package mak« 
a complete drawer tra nit contair 


Erie Ceramicons§ of five different 
capacitances 


Sprague dry molding keeps 
the high purity paper and 
foil windings uncontam: 
nated during manutacture 


Circle-X Antenna Corp., Perth Ar 
boy, N J 
campaign, “The Circle-X Round-Uy 
offering incentive merchandise to d 
tribute 


, launched a $100,000 sale 


Eniorged cut-away 
view of Sprague Telecap 


lesmen to promote the sale 


of its antennas 
The ROA Tube Department, Ha 
son, N. J., inaugurated a sales | 


n the minds of their broadcast r 
TELECAPS 
“forvet-me-not” the the « Da 
offers a wide variety of useful ite 
Outperform ana outias mprinted with the distributo , 
The yvive-away met indise 
other molded tubulars 
ai t in i 
et 
Actual, on-the-job pertormance s the supers I Tub ) t 
erty of Sprague Black Beauties bevond question vy. free thre 
lo ttrod the secret that explains yust why they're so thre h its d 
much better, however, youve got to see side ot a 
i 
Felecap itselt vorth of RCA \ 
Ihe big teature os that every Sprague Lelecap is service data 
to tt turdy Bakelit henolw shell while 
as wrodings are still Any chance of contamina- 
facturers of Raytheon TV receive 
ton by mowsture or dust during manutacture ts avoided 
Wter molding, the capacitor is prepared a servic 
, with mineral orf through a uny eyelet. The lead ts tation which directs TV service te 
then inserted, the terminal is solder-seated ind vou cians to study the pictur for clue 
have a capacitor that has maximum resistance to heat circuit troubles. Titled “How to Int 
ind on sture extra high tasulatron resistance and pret What You See,” the present 
super Capacitance stability. dy short, a capacitor that under the direction of Carroll Ho 
NES Preminm ait 10 ra 
wine NO Belmont service manager, was 
And thats the secret behind the tact that Sprague to S50 TV techniciar PI 
lelecaps are more widely used by leading television and Ch » and ha now he 
set makers rod whys they re terest chome of service 


“road show 
Allen B. Du Mont Laboratories’ bik 
tronic Parts Department is spor 


who value therr reputations tor good work! 


Write for Telecap” Bulletin. It's free 


a campaign by which service te« 
SPRAGUE PRODUCTS co. clans may offer their customers a trace 
81 Marshall Street in allowance on their present tur ¢ 


NORTH ADAMS MASSACHUSETTS they purchase a Du Mont stuns 
The plan is meant to reduc 
tomer’s cost of converting a stra 


¥ ELECAPS The plan will be in effect for a limite 
time only 


leased a circular describing 


MOLDED TU BULARS kits and new cutting needles, and also 


(Continued on page 20) 
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ANCHOR 
Boosters 


Reception! 


Anchor engmnecing 


always a year ahead! 


2215 SOUTH ST. LOwTS AVENUE 
HICAGO 23, ILLINOIS 
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Each crystal 
crystal temp 


enclosed in a cylindrical oven which h the 
erature to within | 


100 of a degree 


At the A T & T building at 195 Broadway, New York 
Passersby set watches by the world t accurate public 


* clock. which is controlled by the master standard 


A Front of the new frequency time standard at Bell Telephone Laboratories tn the tear there are 60K 
| electron tubes and 25 001 Jered coanections. Room temperature maintained within two degrees. 


A vibrating crystal 
keeps master time 


Ever since Galileo watched a lamp frequencies of the Bell System's ship- 

ve swinging in the Cathedral of Pisa three to-shore, overseas and mobile radi 

: centuries ago, steady vibration has pro- telephone services, the coaxial and 
vided the practical measure of time. In Rado Relay systems which transmit 
the 1q20s Bell Laboratories physicists hundreds of simultaneous conversa- 


proved that the quartz crystal oscilla- tions, or television. In the northeastern 

tors they had developed to control states, it keeps electric clocks on time 

electrical vibration frequency in your through check signals supplied to ele 
The controlling quartz crystal wi telephone system could pace out time tric light and power companies 


brates in vacuum at 100 000 cycles 


more accurately than ever before. } 
per second. The standard is powered The new standard als 


provides a 


by storage batteries, with steam The Laboratories’ latest master stand- 


wrt ndin 
te generator standing by just in ard keeps in electric current vibrating urements made by the { Ss Naval 
case of emergency 


ita frequency that varies only one part Observatory and the National Bureau 
in a billion, keeping tme to one ten- ot Standards 


independent reference for time me 


Thus. world science bene 


thousandth second a day fits from a Laboratories development 
Through secondary standards, a originally aimed at producing more and 
master oscillator governs the carrier better telephone service 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides careers 


for creative men in scientific and technica! fields. 
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NOW. .. GET EVERYTHING YOU 


NEED TO LEARN AND MASTER 


RADIO-ELECTRONICS 


HOME! 


Use REAL commercial-type equip- \% 
ment to get practical experience 


Your future deserves and needs every odvan- 
tage you con give it! That's why you owe it 
to yourself to find out about one of the most 
COMPLETE, practical and effective ways now 
available to prepore AT HOME for America’s 
billion dollar opportunity field of TELE- 
VISION-RADIO-ELECTRONICS. See how you 
moy get and keep the same type of basic 
training equipment used in one of the na- 
tion's finest training laboratories . . . how 
you may get real STARTING HELP toword a 
good job or your own business in Television- 
Radio-Electronics. Mail the coupon today for 
complete facts — including 89 ways to earn ing regular training at 
money in this thrilling, newer field. moderate added cost. 
0.T.1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 
in addition to easy-to-read lessons, you get the use of HOME MOVIES 
— aon outstanding training advantage — plus 16 big shipments of 
Electronic ports. Perform over 300 fascinating experiments for 


BOTH of these practical experience. Build and 


keep real commercial-type test 
information packed *avipment shown at right 


If you prefer, get all your groper - 
tion in our new Chicago Tra —— 
Laboratories—one of the finest o 
its kind. Ample instructors, modern 
=a".- equipment. Write for details! 

MILITARY SERVICE! 


If you're subject to military 
service, the information we 
have for you should prove very 
helpful. Mail coupon today. 


ACT NOW! MAIL COUPON ToDay! 


DE FOREST'S TRAINING, INC. Dept. RE-!-I 

2533 N. Ashland Ave., Chicago /4, Ill. 

Without obligation, | would like your Opportunity News 
Bulletin showing “89 Ways to Earn Money in ne acl 
Radio-Electronics”; also, the folder showing how | may 


prepare to get started in this thrilling field. 


ABOVE: Buildandkeep 
areal 17 INCH com- 
mercial TV receiver. 
Optional after complet- 


ve TELEISION 
ELECTRONICS 
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le 


REAL THING! 
SET UP YOUR OWN | 


ONE OF AMERICA'S FOREMOST 
= TELEVISION TRAINING CENTERS” 


33442 


FORESTS TRAINING, 


CHICAGO 14, ILLIN 


A De VRY INSTITUTION 
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Radio Business 


catalogs. 


NEW ASTATIC L-12-U Production and Sales 


The NBC TV Sales Planning and 


Research Department reported that 
CR STAL , 4 there were 14,555,800 TV sets installed 
f< 


n the United States as of Nover 


‘ New York City led with 2.6 50,000 
lowed by Los Angeles with 1,04 
Chicago 1,020,000, Philade Iphia 94 oo 


and Boston 809,000 
The RTMA 
ales for September 
(946,193 over the 23,761,25 ‘ 

in August. Of the September 
harness on for low ay). 16,176,604 tubes were for new set 
7,363,721 for replacement, and the ba 
ance for export and Government avert 
LIST PRICE. $195 nt 


Leave condenser 


TV set manufacturers also increas: 
during September—294,951 units were 
sold compared to 210,043 in August. Of 
or slip it off for high ere aes See 
97 were 16 inches or larger and & 

were rectangular 

Allen B. Du Mont Laboratories’ pres 
dent, Dr. Allen B. Du Mont, estimated 
that the company’s sales during 1952 
would be at least 25 more than any 
previous year due to the increase of 
defense orders 

RTMA president Glen MeDaniel pre 
terminals with ease dicted that the industry would not be 


125 standard ya Z able to produce more than 1,000,000 
a Write for complete listing of to 1,250,000 TV sets during the fe ¢ n 
78 RPM Cartridges which quarter of 1951, which would brir the 


78 RPM Cartridges inh tit aie total output for 1951 to between 5,0 


and o 200,000 sets a compart 


output (4.0volts) 


to replace over 


Condenser harness 
slips on or off 


7.400,000 in 1450 


Ar LAST, here is the first completely New Plants and Expansions 


satisfactory answer to a long-felt need! You Haydu Brothers, Plainfield, N. J 
can now replace most standard 78 RPM car- ata 
tridges with one, single model . . . and get Bethel, N J. The 
reproduction guaranteed to better or equal the was dictated by the company’s G 
previous unit. It's the newly perfected Astatic ment program for the produ 
Dual-Output L-12-U Crystal Cartridge which puts electronic assemblies and part 


Air Force and Signal Corp 
Budelman Radio Corp. Stam! 
Conn., was formed as a new mar 


this modern replacement magic at your finger- 
tips. Think of the savings in time and trouble 


the streamlining of old problems, all the way turing and engineering corporation for 
from inventory to installation! Try the new radio and electronic equipment 
Astatic L-12-U at the first opportunity ... you'll Astron Corp., East Newark, N. J 


signed a long-term lease for additiona 
adopt it at once as your number one standby. 


space, virtually doubling its produ 
facilities for its line of capacit: ar 


FEATURES: r.f. interference filters 


1. Stamped steel housing Shallcross Manufacturing Co. 

2. Needie chuck limiting feature which restricts lingdale, Pa., is nearing completior 
motion of the chuck both radially and length- its building program which includ: , 
wise prevents dislocation of chuck and protects 
against crystal breakhage from rough hendiing new wing on its main tory, « i 
sion of its instrument laborator 

3 Dval-output 12S of 40 volts af 1.000 cps lerwe 
Ranc to $.01 cl 

Minimum needie pressure or 

6 Net weight 19 grams Q” Custombilt Corp. moved its 

7. Furnished with complete jnstallation instructions plant and offices to new quarts 
and listing of cartridges the L-12-U replaces Hawthorne, N. J 


Business Briefs 


. Jensen Manuf: acturing Co., CI 
ar nnounced that its \ ng loudspea 


would now be identified by the phra 


gj CORPORATION “Viking by Jenser It was forme a 

pASTATC) private brand line for low-cost replace 

. CONNEAUT, ONIO ment. The brand will be given extensive 
CANADA CANADIAN 45749 LID TORONTO OWT 

publi icity and promotion 


Astatic Crystal Devices manufactured under Brush Development Co. patents. ! end 
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Loox AT THE ACTUAL “HELP WANTED” ad- 
vertisements above. They are typical of the 
opportunities now open to TV servicemen 
offering financial security and permanent 
employment. 


PLENTY OF OPPORTUNITIES—NOW 


As a trained and experienced TV serviceman, 
you may choose from several good-pay jobs 
with excellent futures 
Immediate and future employment oppor- 
tunities cover a wide range. Installation or 
trouble-shooting of TV receivers in homes 
bench technician in radio-TV service 
shops . inspector, tester and repairman 
with manufacturers of TV receivers . . . test- 
ing, analyzing and repairing with electronic 
instrument manufacturers trouble- 
shooting and repairing with companies with 
military contracts for electronic equipment. 
If you prefer, you can be your own boss by 
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GOOD JOBS waiting 


for trained TV servicemen 


operating a TV service shop of your own 

Even in the Armed Forces your qualification 
as a TV serviceman will open the door for you 
to win rapid promotion and better pay 


RCA INSTITUTES HOME STUDY COURSE 
TRAINS YOU TO QUALIFY 


Men now in the radio-electronics industry as 
well as radio servicemen, with no experience 
in TV servicing, here is your golden oppor- 
tunity to convert your skill to the important 
money-making field of TV servicing. Don't 
pass up this chance of a bright and profitable 
career in TV. 

The RCA Institutes Home Study Course 
gives you a sound knowledge of television 
fundamentals . . . intensive practical instruc- 
tion in the proper maintenance and servicing 
of complex TV receiver circuits . . . teaches 
you the “short cuts” on TV installation and 


trouble-shooting, saving you many hours of 


RCA Institutes conducts a resident school in New 


York City offering day and evening courses in Radio 
and TV Servicing, Radio Code and Radio Operating, 
Radio Broadcasting, Advanced Technology. Write 


for free catalog on resident courses 


RCA INSTITUTES, INC. 


4 SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 
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on-the-job labor. Learn TV servicing from 
RCA engineers and experienced instructors 

pioneers and leaders in radio, television 
and electronic developments. 


RCA INSTITUTES HOME STUDY COURSE 
PLANNED TO YOUR NEEDS 


You keep your present job in radio —tele- 
vision —electronics. In your spare time, you 
study at home. You learn *“How-to-do-it" 
techniques with “How-it-works” informa- 
tion in easy-to-study lessons prepared in ten 
units. Cost of RCA Home Study Course in 
Television Servicing has been cut to a mini- 
mum—as a service to the industry. You pay 
for the course on a “pay-as-you-learn” unit 
lesson basis. You receive an RCA Institutes 
certificate upon completion of the course 
The RCA Institutes Home Study Course in 
Television Servicing is approved by leading 
servicemen’s associations. 


* Send for FREE BOOKLET 


Mail the coupon—today. Get complete information on the a 

RCA INSTITUTES Home Study Course in Television Servicing. a 
Booklet gives you a general outline of the course by units. ; 
See how this practical home study course trains you quickly, 
easily. Mail coupon in envelope or paste on postal card. 


MAIL COUPON NOW! 


RCA INSTITUTES, INC. 
| Home Study Department RE-152 | 
| 350 West Fourth Street, New York 4, N.Y. | 
! Without obligation on my part, please send me copy of booklet | 
1 “RCA INSTITUTES Home Study Course in TELEVISION | 
1 SERVICING.” (No salesman will call.) | 
Name__ 
| (Please Print | 
Address 
City Zone State 
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VISION PRODUC TION QuaLiTy 


al Chief Engineer of CBS 
te the CBS Columba laboratories, Al Goldberg 
Columbia, ond Horry Ashley. President 
Voltmeter and Model Mgh Volloge Probe ot the 
| Sweep Frequency Trovblevhooung Powron on the CBS 
Columba Telewnon produhor lines 


KITS For Laboratory Precision at Lowest Cost- 
WIRED INSTRUMENTS the Leaders Look to EICQ! 


| WHY does CBS-Columbia, Inc., another one of America’s leading 221K VTVM KIT $25.95 
TV manufacturers, use EICO Test Instruments on both its WIRED $49 95 
production lines and in its design laboratones? 


BECAUSE hike Emerson. Tele King. Tele- Tone, Majestic, 


amous TV manufacturer coast to coast, CBS-Columtna 


aly E1CO Test Equipment 
delivers All 10 nomical Features! 


$29-95. WIRED $3495 
GOO ohms volt 


knows that 


. Laboratory Precision 7. Latest Engineering 

. Lowest Cost 8. Super-Simplified Assembly and 
Lifetime Dependability Use Instructions 
Speedy Operation 9. Laboratory-Styled Appearance 
Rugged Construction 10. Exclusive EICO Make-Good 

. Quality Components Guarantee 


Before You buy any higher-priced equipment, be sure You look at 

the E/CO line-in Wired as well as Kit form! Each EICO product 

seen 1s jam-packed with unbelievable value. YOU be the judge—compare, 

Oem KIT $19.95. WIRED $2995 see EICO instruments today — in stock at your local jobber - and 
SAVE! Write NOW for FREE newest Catalog 1-C. 


FOLLOW THE LEADERS... INSIST ON EICO! ax 


SCOPE KIT $4495 WIRED $7995 


360K SWEEP GEM KIT $24 95 
WIRED $4995 


MEW 8206 war 
METER KIT $19.90 


ELECTRONIC INSTRUMENT CO. Inc. 
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Editorial 


elevision at the Crossroads 


“Television is about to enter a new cycle”... . 


he television industry is about to undergo a new 
and far-reaching upheaval, beginning some time 
in 1952. It is perhaps the most important change 
that the industry has faced since its beginning. 

We are not referring to color television, which has 
been frozen for the time being by the NPA, due to 
strategic shortages of materials. We refer to the immi- 
nent end of the television freeze order of the Federal 
Communications Commission—the freeze having been 
in effect for some three vears. The FCC realized, back 
in 1948, that unless drastic steps were taken, new 
television stations would have continued to swamp the 
country, with mutual interference to such an extent 
that good reception for a large part of the country 
would have been impossible. 

Unfortunately, the country started out on the wrong 
foot by adopting v.h.f. (very high frequency) trans- 
mission when we should have had u.h.f. (ultra high 
frequency), which is just now about to be opened up. 

According to Curtis P. Plummer, chief of the FCC's 
Broadcasting Bureau, the new schedule will work 
somewhat as follows: 


1. Between February 1 and March 1, 1952, the pres- 
ent freeze, in all probability, will be lifted. 

2. About April 1, 1952, the Commission will begin 
granting new u.h.f. station permits 


3. About July, 1952, there is a possibility that some 
eighty new stations will have been authorized. 


4. About the middle of 1953, these new stations 
should be on the air. 


While it is most desirable and necessary that the 
country have new television stations to open up terri- 
tories not served at the present time, the industry 
faces a number of formidable difficulties, which so far 
have not been ironed out 

The trouble stems from the fact that some time 
during 1952 there will be in existence over 19,000,000 
television receivers. Not all of these will be in use, as 
perhaps a half-million or more of them may still be 
in warehouses, stores, etc. These receivers are all 
designed for v.h.f. and the majority of them cannot 
receive u.h.f. signals when the new stations go on the 
air. It is true that the owner of the present day v.h.f. 
television set can get ultra high frequency reception 
by an external converter or u.h.f. strips in his present 
receiver's tuner. This, however, isn’t the most satis- 
factory means of getting reception, as at best, con- 
verters are makeshifts 

The industry also faces a technical difficulty in 
equipping the new u.h.f. television sets with efficient 
tuning devices. So far, no manufacturer has placed 
one on the market. It is, however, probable that con- 
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tinuous tuners, rather than the step-by-step type we 
now have on most receivers will be used. The continu 
ous tuner will be similar in operation to what we have 
in our present day radios (and some TV sets), and 
there is a strong possibility that this will be the best 
solution. 


If such a device proves satisfactory—and most engi 
neers feel that it will be—the majority of the new tele 
vision sets will be thus equipped. That means that the 
new sets then will receive both v.h.f. and u.h.f, enabling 
reception in the present bands as well as the new one 
The sets may become known as All-Frequency T\ 
recetvers 

How many of the new type television sets will be 
manufactured in 1952 is anvone’s guess, due to the 
critical shortage of materials and the uncertainty of 
their allotments to manufacturers by the government 


As it seems to be probable that sooner or later all 
of the television stations will transmit on u.h.f., it 
follows that some 19,000,000 or more present-day set 
eventually will become obsolete. This does not meat 
that they will be obsolete in the near future, as the 
v.h.f. stations will probably continue broadcasting for 
many years to come, but taking a long range view, it 
would appear that by 1970 or thereabouts, nearly all 
stations will be u.h.f 


By that time existing sets will be obsolete anyway 
and will certainly have outlived their utility 


The newer television receivers several vear hence 
will also have to be able to receive either black-and 
white or color, and will do so without the necessity of 
requiring a separate receiver for color 


It is therefore to be hoped that the FCC will clear 
up the problems of color “compatibility” so that all 
u.h.f. receivers can receive al/ transmissions in black 
and-white, at least. 


From this it will be seen that the television picture 
for the near future looks complicated, but it need not 
necessarily remain so if vigorous action is taken by all 
concerned at the earliest opportunity. 


Another minor factor also bothers the industry 
That is that the antenna requirements for u.h.f. are 
quite a bit different from v.h.f., at least at the present 


This, however, is a technical point that can be over 
come, as similar technical difficulties have been ove 
come in the history of radio. It too, in its heyday, had 
similar difficulties, some of them looking more insur 
mountable than the television problems which we face 
today. Technical ingenuity overcame all of them and 
we feel sanguine that whatever technical problen 
there are now in television will be solved in due time 
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XACTLY 100 years ago, the Con- 
gress of the United States was 
dissuaded from building a chain 
of semaphore stations from 
Washington to New Orleans for 
communications. They were 
Samuel F. B. Morse, a 
dreamer” of his day, who not only had 
faith and conviction in electrical wire 
telegraphy, but also had some powers 
of persuasion. Only about 50 years ago, 
radio for the first time was usefully 
employed for telegraphing from point 
to point. Not until 1921 did transmission 
of speech and reach the stage 
where its technical development could 
he combined with vision and enterprise 
to create the sound-broadcasting indus- 
try which in its day revolutionized our 
habits and thinking. Modern broadcast- 
become a Colossus by compari- 
concepts of 
those of us who developed it from the 
beginning, as by the more 
than 90 .nillion home receivers and the 
2 900 stations devoted to sound broad- 
casting. A great new revolution is now 
taking place as a result of the combi- 
nation of sight and sound which can be 
with a high degree of per- 
fection into our living rooms. 

Only six years ago television had its 
great opportunity to expand and pro- 


rapid” 
dissuaded by 


music 


ng ha 


on with the imaginative 


witnessed 


delivered 


vide an outlet for the imagination and 
enterprise of those with unshakeable 
confidence in its tremendous future. 
The 6,000 television receivers which 
constituted our complete national in- 
ventory of five years ago have sky- 


rocketed to 14,000,000 upon the stimu- 
lus provided by only 108 television sta- 
a great many of which duplicate 
their services in individual areas. What 
of the future? 


tions, 


The coming expansion 


One must give reign to his imagina- 
tion in prophecy. During television's 
lean years in the late 1930's and 
through the war, those of us who were 
intricately involved in it were frequent- 
ly reluctant to express fully our prophe- 
they sounded like wild 
But wild as they seemed, they 
have been proven to have been conserva- 
tive. The readers of these pages have 
cause to be pleased with the opportuni- 
ties which television has already made 
bountiful. But an insatiable public ap- 
petite for television service——held in 
leash only by the current television 
freeze—-will require a phenomenal 
growth of television facilities through- 
out our country to feed upon. 

In years to come, our present 108 
television stations may grow to 3,000 or 
even more. Our present 14,000,000 re- 
ceivers may grow to 50,000,000 or more, 
and the widespread use of color tele- 
vision a few years hence will present 
to the manufacturer, the broadcaster, 
the service technician an oppor- 
tunity to profitably serve the public to 


cies because 


dreams 


an exciting and stimulating degree. 
Unfreezing the construction of new 
v.h.f. stations in itself will provide 


Radio and Allocations 
Broadcasting Company 


*Manager 


Engineering, 


Television 


television many millions of 
persons now without it. The addition of 
70 new u.h.f. channels will insure tele- 
vision service to all parts of our country 
where there are people to support it. 
In 1945, following the postwar all- 
service frequency allocation hearings, 
it was apparent that the number of 
channels available for television would 
not give service throughout all of the 
communities of our country. To provide 
for future expansion, the u.h.f. block 
from 470 to 890 me was earmarked for 
television use. But in 1945, those con- 
cerned with allocation and transmission 
problems had insufficient knowledge of, 
and experience with, u.h.f. propagation 
to permit the wise formulation of rules 


service to 


and standards. It was necessary to 
know how to calculate and determine 
the area which a u.h.f. station could 
serve. It was necessary to know the 


minimum co-channel] station separation 
necessary to prevent destructive inter- 
ference. It was necessary to know more 
about receiver characteristics so that 
minimum adjacent-channel separation 
could be determined. It was necessary to 
study the problems created by oscillator 
radiation and the establishment of suit- 
able intermediate frequencies in receiv- 
ers, and to allocate channels in specific 
areas to avoid the obvious difficulties 
which could arise without adequate pro- 
vision against such effects. Recognizing 
these needs, RCA, NBC, and various 
other groups in the industry established 
research programs and through the en- 
suing years have been contributing in- 
formation to the FCC. 


A u.h.f. laboratory 


In particular, the NBC experimental 
u.h.f. station at Bridgeport (RApIo- 
ELECTRONICS, August, 1950) has been 
referred to by the press as “The nursery 
of u.h.f.” In operation nearly two years, 
this station carries the full program 
service of WNBT. Seventy manufac- 
turing companies have taken advantage 
of this prototype operation to familiar- 
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ize themselves with various aspects of 
u.h.f. performance. Of this number 
many have field-tested their designs of 
u.h.f. receivers and converters, and 
demonstrated them to dealers, to serv- 
ice organization representatives, and to 
the Federal Communications Commis- 
sion. Those interested in a comprehen- 
sive report of the NBC investigations 
of u.h.f. transmission and reception, 
may find information of the apparatus 
utilized and the propagation studies re- 
ferred in papers by the author in the 
RCA Review issues of March, 1950, and 
March, 1951. 

We are now on the threshold of the 
long-awaited unfreezing, with assur- 
ance that when allocation of frequen- 
cies and construction of facilities is 
resumed, it will be on a solid foundation 
of technical facts and considered 
judgment. 

Television’s tremendous national im- 
pact has been felt despite the fact that 
at present: 

15 states have no stations, 

10 states have only one station each, 

14 states have only two stations each, 

2 states have only three stations 
each. 

The remaining 64 stations are con- 
centrated in only 7 states and the 
District of Columbia. 

A total of 65 cities at present have 
stations. But under the proposed FCC 
plan 558 v.h.f. stations may be built in 
342 cities. And, combining u.h.f. and 
v.h.f. in the new proposals, 1,916 sta- 
tions are specifically provided for, with- 
out making allowance for possible ex- 
pansion of the specified list. A presenta- 
tion of the proposed United States 
television assignments appears in map 
form on pages 28 and 29 of this issue of 
RADIO- ELECTRONICS. 


TV technicians needed 


With a total of 14,000,000 existing 
receivers, and a probable growth to at 
least 50,000,000, it seems inevitable that 
36,000,000 new pur- 


receivers will be 
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chased. Add to this the replacement 


demand for larger-screen sets and the 
milhons of color receivers which the 
public will demand a few years hence, 
and the future appears exciting indeed 
Sut it also presents a challenge. 

It is authoritatively estimated that 
over 90,000,000 radio receivers are in 
use in the United States, nearly two 
per home. But this growth has extended 
over 30 years since about a dozen per- 
ons—including your author—launched 
the world’s first broadcasting service. 
Television, on the other hand, has at- 
tained its great growth during the last 
five or six years, during three of which 
the FCC freeze has prohibited construc 
tion of new stations. This freeze, cou 
pled with the tremendous unsatisfied 
public demand for televis-on in unserved 
areas, has created a situation which is 
analogous to a coiled spring. A new 
“TV day” is imminent when the issu- 
ance of new TV station construction 
permits will be resumed by the FCC; 
nation-wide construction of new TV 
stations will be undertaken and millions 
of families will represent a_ virgin 
market for television receivers. 

The Bell Telephone System is rapidly 
extending its microwave and coaxial 
cable facilities throughout the nation 
to meet the demand for TV network 
connections. Superb network program 
service is already available. And the 
manufacturers of transmitting and re- 
ceiving equipment are completing their 
designs and preparations to supply the 
ap»aratus which will be needed. 

Of particular significance to the 
readers of these pages is the coming 
concentrated demand for the services 
f competent and well-equipped instal- 


lation and maintenance men in thou- 


sinds of communities which will for 
the first time have television ser 
as well as those obtaining more ade- 
rvice. To meet this demand 
v a challenge to the skill and resource- 
fulness of the servicing industry. It 


vice, 


quate se 
} 


portends for the foreseeing and pre- 
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NBC engineering car used 
making the tests and measurements. Right—A_ mobile 
antenna rig used in making the tests described in the 
two charts, as well as checking antenna types, ete 


pared dealers and service technicians a 
bright prospect for new business, with 
fine opportunities and ample rewards 
for business enterprise and services 
rendered. And it presents to the techni- 
cal schools an opportunity to train the 
thousands of men who will require 
knowledge of u.h.f. and v.h.f. receiver 
and antennas and of the intricacies of 
vertical and horizontal synchronizing 
circuits and frequency converters, of 
the importance of optimum antenna 
location, particularly in marginal re- 
ceiving areas and more particularly in 
u.h.f. where wave interference patterns 
are somewhat more complex. 

There is little productive reward for 
the amateur receiver repair man in tele 
vision. The competent and well-equipped 
professional is indispensable. And there 
in lies an added responsibility and 
opportunity. Television receivers are 
more complex and costly than sound 
broadeasting receivers, and mainte 
nance, installation, and repair costs are 
correspondingly higher. It appears axio 
matic that the service technician will 
assume higher stature in fact and in 
the customer's estimation for these rea 
sons. He must have greater knowledgé 
and skill, and thereby will do more 
business and become a more important 
and integral part of his community 
Propagation peculiarities 

Certain phases of the knowle 
gained in the Bridgeport project 
be of particular interest to service tech- 
nicians. It is well known that effective 
reflection of radio waves requires that 
a reflecting surface shall have dimen 
sions not smaller than some function of 
a wavelength. There is no abrupt dis- 
continuity, and for illustrative purpose 
we will assume one-half wavelengt! 
For channel 5 such a surface would be 
about 6.5 ‘t square. For a u.h.f. sta- 


tion on me it would be about & 
inches square. It follows that a given 
sized surface will produce more dis- 


tinct reflection at the short wavelengths 


(higher trequencies) Hence, in resi 


power and telephone lines, and othe: 
objects, the field of a u.h.f. station may 


dential areas characterized by home 


Vary over a wide range within dis 
tances of a few feet be of the 
random combination of the direct field 
and indirect fields reflected from nearby 
surfaces or reradiated by wire Knowl 
edge of this effect gives the tallation 
technician a useful tool with which to 
work. 


This effect was investigated in scores 
of actual home installations and also by 
a more precise statistical analys of 
field intensity measurements. In the 
latter analysis an antenna at an alti 
tude of 30 feet was moved through a 
horizontal range of 5 or more feet as 
the field intensity was recorded on 
charts. This was done at 91 locations 
The averaged results are wn on 
Fig. 1. The field intensity varied « 
range of as much as 7 to 1 within a fe 
feet and at 10 of the location t w 
} to 1. This study, combined with ex 


perience in installing about 100 receiv 
ers or converters in homes, illustrate 
the importance of exploring the area of 
the proposed antenna location to take 
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Fig. 1—Percentage of locations varying 
from standard and amount of variation 
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maximum advantage of this effect. A 
fold increase in signal intensity 
obtained by such an exploration would 
he equivalent to increasing the power of 
the transmitting station 900°, 

At Bridgeport, such exploration was 
conducted by two men, one at the re 
ceiver and one on the roof. With com 
munication by interphone, optimum 
antenna location was found easily by 
visual inspection of the picture or 


thre 


maximum indication on a meter. In 
marginal locations where the efforts 
are warranted this exoloration may be 
fruitfully conducted in various areas 
on top of homes. In most cases where 
a reasonably strong signal is re 
ceived, the antenna location is not so 


as to prevent its being located 
in the desired location 
tudies of signal intensity variations 
in the horizontal plane have been men- 
tioned. Similar studies were conducted 
f the relationship of u.h.f. signal in- 
i tensity and antenna height at 107 loca- 
j tions in the service area of the Bridge- 
port station. Measurements at individ- 
o also show the effects of 
} random reflections from the earth and 
cand q other ects, and of local shadowing 
Integrating the results of the 107 sets 
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Fig. 2—Voltage increase over 10-foot 
height exceeded at 50% of the locations 


of measurements, as shown on Fig. 2, 


shows that on the average the field 
intensity increases with antenna height 
But ordinarily it is not possible accu- 
rately to predict the optimum antenna 
height in specitie locations. Here again, 
knowledge provides the installation 
technician with a useful tool by which 
he may take advantage of these effects 

Interference to u.h.f. reception from 


(Bell Bell microweve cnc 


neighborhood sources, such dia- 


thermy and automobile ignition sys- 
absent. And 


< 


tems, is almost complet 


be expected to 


multipath images may 


be at a minimum because the greater 
directivity afforded by u.h.f. receiving 
antennas of practical dimensions pro- 


by present FCC pions. Allocations 
approximate onke, the plans being 
made as to provide flexibility. 


rimination against 


reflected signals from random direc 
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The new TV receivers 
include several cir- 
cuits that might be 
found puzzling by the 
unprepared technician 
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nent u.h.f 


tivity and syne stability 


ore interesting modi 
new TV sets 


Bendix long-range chassis 


are featuring a number of innova- are likely to cause the uninitis 


This article discusses some of the and second 


fications of these circuit arrar 


The new Bendix standard and long first sound iL f., 
range chassis employ several unusual limiter, and video amplifier stages. This 


OP 8 


Fig. 2—Very complete trapping, both for adjacent and accompanying signals, mar 


HE latest series of TV receivers of wide-awake engineering—but which 


ed serv- 


tions and circuit changes. These ice technician to blow his wig if he 

modifications are designed to meet doesn't have a diagram handy. The 
the increasing demands for larger and standard chassis is simple when com- 
ibes, modifications for pared to the long-range chassis. The 
tra! lissions, increased most interesting circuits used in the 
nsitivity, and improved selec- latter chassis include a direct-coupled 


audio ampliher series-connected first 


o if. amplifiers, and a 


nent whi 


i makes it pos- 


sible to use the cathode of the audio- 
output tube as a regulated source of 


150 volts medium B-plus for the tuner, 


1 video i.f., syne 


circuit innovations which are indicative circuit is shown in Fig. 1. 


15 


ks the new General Electric TV receivers 


The color lines indicate the B-plu 
bus obtained from the cathode of 
audio amplifier. This voltage is held 
constant at approximate.y 150 volts b 
the constant-current characteris 


the class-A power amplifier. Drain on 
the power supply is reduced because 
tubes supplied from the cathode of the 

t ld tk 


6W6-GT power amplifier do not add 
the current load on the 
High-fidelity output 
the audio amplifier by 
coupling between the 
amplifier and the power 
Distortion us 
ended pentode am 
duced by inverse ee 
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Fig. 3—An interesting 


sound if. circuit is 
found in the General 
Electric model 24€101. 


Fig. 
ing 


i—Typical focus- 
circuits as found 


in some of the Zenith 
High-volt- 
focusing is 


receivers. 
age 


used. 


Fig. 
of 


5—The circuit 
one of the newer 


low-voltage focusing 
Voltage of fo- 
140. 


tubes. 


cus electrode is 


mately 18 db of inverse feedback is 
applied from one side of the voice coil to 
the cathode circuit of the 6AU6 first 
a.f. amplifier. 

Note that the cathode of the 6W6-GT 
output tube is approximately 150 volts 
positive. Heater-to-cathode breakdown 
is minimized by connecting one side of 
the filament winding to the cathode. 
Breakdown between heater and cathode 
of the damper tube, a.g.c. keyer tube, 
and the second video if. amplifier is 
minimized by supplying these heaters 
from the same filament winding sup- 
plying the a.f. output tube. 

The first and second video i.f. stages 
are connected in series with approxi- 
mately 285 volts applied to the plate 
and screen of the second stage. The 
cathode of this stage is approximately 
145 volts positive and is used as a 
source of supply voltage for the plate 
and screen of the first stage. This con- 
nection effects a further reduction in 
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current drain from the power supply by 
eliminating the plate and screen cur- 
rents drawn by one stage. With this 
circuit arrangement, the over-all im- 
pedance is very high, yielding greater 
gain and making it possible to obtain 
wider bandwidth. 

Since the two stages are in series, 
their cathode currents are equal. Both 
ean be controlled by a.g.c. voltage 
merely by applying a.g.c. bias to the 
first stage. This is possible because any 
change in the cathode current of the 
first stage will be automatically re- 
flected to the second. 


Novel G-E circuit 

G-E comes up with more complete 
trapping in their new receivers. The cir- 
cuit of the video i.f. strip of the 24C101 
is shown in Fig. 2. Parallel-tuned ad- 
jacent-channel sound traps are in the 
grid and plate circuits of the first video 
if. amplifier stage. The third video i-f. 


TO HORIZ PHASE DET 


amplifier has a 39.75-me adjacent-chan 
nel picture trap in the cathode circuit 
and a 41.25-me parallel-tuned trap in 
its plate circuit to absorb accompany 
ing sound carrier. The plate circuit of 
the fourth i.f. stage has two traps. One 
is tuned to 39.75 me for the adjacent 
channel picture carrier and the other 
to 41.25 me to trap out any sound car 
rier of the channel being tuned in which 
has leaked through. A 4.5-me trap is 
in series with the signal lead to the 
cathode of the picture tube. This re 


moves the 4.5-me beat, indicated by 
picture hash, between the sound and 
picture carriers. 

After glancing over the sound if 
section of this set, we immediately 


pegged it as a split-carrier model be 
cause the sound take-off preceded the 


video detector. The second glance 
showed that the set has a 4.5-me ratio 
detector, which by most standards 
would make it an intercarrier model. It 
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| (wes Mor observed a a aft-flutte 


keine Ree | = 6 and 7) of the 6TS which fur 


| 


é. 2ie = ratio detector and first audio a 
The basic circuit is st vn at n Fig 
7 a - a b The diode is initially he t 


[ 4 as 7 the battery in series with t 
t ar] a Fig. 6—Dynamic limiter used in sound if. return. Since an FM signa 

ow 


owe «OO of some Stewart-Warner receivers. The lim- free from amplitude modula 

iter is the 6TS diode section at lower left. positive bias can be set to approx 
ly equal the peak r.f. voltage prod i 
by the FM signal. Any amplitude n 


oks to us to be about 25 plit-carrier approximately one-third as high as the lation on the signal causes the peak 1 
and 7 interearrier. We don’t know voltage applied to the second anode of voltage'to exceed the bias, causing t! 
what to call it, but this is how it works the tube. The focusing circuit used in diode to conduct on peaks. The hig 


The sound if. strip consists of a 6CB6 these sets is shown in Fig. 4. The anode Q tuned circuit may be considered as a 
wound take-off (45.75 me) tube, 6AU6 voltage (11,500 volts) is supplied by generator having a high internal ir 


i5-me audio if. amplifier, 6AU6 the conventional 1B3-GT in the flyback —pedance. When the diode conducts, it 
miter, and 6GAL5 ratio detector. The power supply. The high voltage for the — represents a very low impedance acro 

a HCB6 sound take-off tube (see Fig. 3) focusing electrode is obtained in a sim- the generator. This loads the tuned ci: 
| ip the signal at the plate of the ilar manner, For this purpose, a 5642 eyit and sharply limits tenden 


econd video if. amplifier and develops high-voltage rectifier is used. It rectifies — for the output voltage to rise. 
across the 45.75-me tuned circuit the voltage peaks appearing at the In the practical circuit shown at 


h constitutes its plate load. This plate of the 6GQ6-GT horizontal output the battery is replaced by resistor R 
tuned circuit, peaked at the video if., tube and develops approximately 3,500 which develops the bias voltage when 


paralleled by a IN64) germanium volts on the high side of the 15-megohm the tube conducts. Capacitor © charg 
le and a 100,000-ohm resistor. The focus control in a voltaye-divider net- and holds it charge for a period det: 
ermanium crystal is the sound con work mined by the time-constant of tl R-( 
te It reetifies the signal in the The Zenith 20J21 and 20322 use  ¢ombination. The time-constant of th 
© manner as a video detector in an I7HP4 and 20HP4 picture tubes which network is made equal to or greater 
nterearrier receiver, and develops a require much lower focusing voltages than the period of repetition of any a 
i.5-me signal voltage across the 100,000 than the 17FP4 and 20FP4 mentioned — plitude-modulated signal 
4 hm load resistor, This signal is applied above. With these tubes, 440 volt 
1 4.5-me tuned circuit in the grid available at the damper tube cathode Capehart sound take-o i 
iit of the 6AU6 sound i.f. amplifier, — is applied across the 7.5-megohm focu In most interearrier receive! A 
ifter amplification goes to a 6AU6 control, See Fig sound take-off is situated at me point 
miter, and rectified by the ratio rae oe between the video detector and the g 
tector in the conventional manner. Dynamic limiter thu idan. 
vajacent-cnanne ound interference 1s An effective ce e which is likely to the case in the Capehart-Farn 
nated | the 4y.co-n paras be taken for a t error is used in) CX-33DX and similar cha Phe 
%, Ss tray ipled to the plate cireurt the sound if. an fier of the Stewart sign engineers have worked out ar 
; we : 1 take-off tube Warner 9120 series and in the Firestone trick which the draftsmen appa i 
models 13-G-46 and 13-G-47. A dyna tried their darnedest to concea We 
Electrostatically focused tubes miter is used in the sound if. strip discovered their secret wher 
\ have probably wondered just This consists of a biased diode con drew portions of the circuit. We found 
hat change vould be required in nected across the primary of the ratio- that they have effected a saving t 
ne the new high-voltage electro detector transformer as shown in Fig sound if. amplifier of several con 
tatically focused picture tube The 6 Theoretically, a ratio detector is ponents and one or more tube Th i 
fox ng circuits in the new Zenith sets capable of complete suppression of AM — cuit as redrawn is shown in Fig. 7 
ire tf al of those used with these signals; however, circuit adjustments The 6AH6 video amplifier may also be 
ew t The 17FP4 and 20FP4, used are critical and best AM noise suppres- considered the first sound if. ar f 
n the models 21J20 and 21J21, are sion and sound linearity seldom occur vecause the primary of the 4.5-m¢ 
vhich require focusing voltages together. The sound output of inter- sound i.f. transformer in the plate 


cuit couples a 4.5-me sound signal into 


4.5MC RATIO DET TRANS the grid circuit of the 6AU6 sound if 
ig stage. However, if we neglect the se 
13h ™ ondary of the transforme r, the primary 
+ RATIO becames a parallel-tuned 4.5-me trap 
Fig. 7—The Capehart | t+ ff eT series with the usual peaking coil and 
Farnsworth CN. 33DN ! ' load resistor. The circuit then becom: 
sound take-off is an that of a conventional video amplifier 


TV receiver manufacturers have 
taken steps to reduce glare from light 
striking the face of the picture tube 
Some are tilting the tube and safety 
glass slightly downy 
curved safety-glass sur 


interesting cireurt. 


using the 1 ace ibe 
such as the et rt 
eylindrical front section eliminat 
flections by se: ring upward and 


Ww downward the light which strike 
Ba | tha tube 
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Stretching 3,000 miles from New York 
to San Francisco, the Bell System micro 
wave link is communications electronics’ 
greatest achievement. Its 107 towers are 


placed on an average of 50 miles apart 
(not in a straight line but staggered 
slightly so that beams do not overlap 


and interfere). They range from a mere 
14 feet high on the flats west of Great 
Salt Lake to 427 feet at Des Moines and 
450 feet at the New York home statior 

Operating frequency is 5,700 to 4,200 me, 
a bandwidth of 500 megacucle 


which 


The microwave nets have 
solved the contradiction 
between coverage of vast 
areas and short transmis- 
sion ranges. They bridge 
distances and = serve re- 
vions that else might wait 


years for a coaxial line. 
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TV MICROWAVE RE 


permits carrying thousands of simul- 
taneous telephone conversations as well 
as the east-west and west-east television 
channels. Together with the coaxial cable 


link, this microwave system ties aN\\ 


important television cities in the Ugit 
States into one network, sa npvhan 
important East Coast news event or a 
Hollywood opening can ba vigwed instan- 
taneously on the telewishon¢creens of the 
audience on the oppose koast as during 
the recent ¢crokxs-cquntry Presidential 
telecast. \ 


Continental Divide station at Creston, Wyoming. 


The 200-foot steel tower 
at Salt Lake City, Utah. 


System's highest station, at Mt. Rose, 


a Nevada, is 10,000 feet above sea level. 


All photographs courtesw Long Lines De 
American Telephone & Telegraph ¢ 
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ine Relay station at Cisco Butte, California. 
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HE installation technician’ will 
have a new world of antennas to 
conquer when u.h.f. receivers reach 
the customer. While cut-down ver- 
v.h.f. antennas will operate 
the need for excellent signal pick- 
using types 
that would be cumbersome at lower fre- 
will without question 
new favorite types 

A number of these are forecast in a 
report by E. O. Johnson, of the Ad- 
Development Section, RCA Viec- 
tor HomeMmstrument Department, and 
J. D. the RCA Service Co. 
Their report ised on actual experi- 
area of NBC's u.h-f. 
station at Bridgeport, Conn., is unusual- 
!y complete and is illustrated with pho- 
tos of the various antennas tried. 

One of the most useful of the new 
types is the corner reflector, an antenna 
lower fre- 


sions of 
we ll, 


ip and the possibility of 


quencies create 


which is so cumbersome at 


quencies that it is not commonly used. 
horizontal 
polar 


The 
shown in 


directivity pattern is 
pattern 1 above, and 


tennag, abe mo i 
‘used = 


graph 1. A 


may be 


the gain and bandwidth in 
simple dipole, or a fan dipole, 
placed in the focus of the reflector 
The fan dipole will probably be the 
popular antenna in 
strong-signal areas. It is a slight 
fication of the standard dipole, 
somewhat greater gain and roughly the 


most medium- or 
modi- 
and has 
same directivity. See polar pattern and 
graph 2. 

The rhombie, ill 
left corner and deseribed pattern and 
high-gain antenna 


ustrated in the lower 


graph 3, is another 
whose size limits its use on v.h.f. On the 
and will 
antenna 


u.h.f. it can come into its own 


probably be the preferred 
where great gain, high directivity, and 
broad-band response must be combined 

The V antenna is theoretically a half 
efficiency with 
installation. It 


rhombic and combines 
simplicity and ease of 
lends itself well to stacking, as shown 
in the photo, and its gain increases with 
frequency which is a 
very desirable feature at u.h.f. Graph 
and pattern 4 are for the stacked V 

Stacking can be used with excellent 
results for other types of u.h.f. 
nas, The rhombic can be stacked for 
greater vertical directivity, as can the 


(see graph 4), 


anten- 


dipole. 
The old standard Yagi is more than 
ever valuable in cases where bandwidth 
can be sacrificed for high gain. Used 
to receive a single channel, it produces 
more gain and has higher directivity 
‘ pienna of comparable cost 

q and graph 5. 
Ner types, such as the 
illustrated here, are 
Same of them, such as 
the DillGoard, parabwlic, and slot an 
ns of equipment 
and veluts broadcast 
experience varied cond: 
ill determine if they i!) «om 
ith the types already dese) 


A num 


work 
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Television 


Within two years we may have 
1337 new television stations on 


the air. Set owners will universally 


want to have u.h.f. converters 


and antennas installed 


By RUDY FRANK 


ion on V.H.F. Receivers 


Above — Installing an 
external uhf.  con- 
verter is as simple 
as adding a booster. 
Right — U.hf. strip 
as used in Zenith 
and other front ends. 


HIRTEEN hundred and thirty ditions we are satisfied that u.h-f. tele- u.h.f. band from 470 to 890 megacycles 
seven new television stations will vision is commercially practical and in is made available to the set owner. Sta- 
go on the air within two years some Ways a service superior to the — tions are tuned continuously on the con- 


after the lifting of the freeze on present v.h.f. type of transmission verter. The second approach to the prob- 
the ultra-highs. With this distribution Manufacturers came to this conclusion lem is employed by manufacturers who 
of u.bh.f. TV stations to every nook and early in the NBC-RCA experiment at use the turret-type front end. Tuned, 
orner of the United States, service Stratford and have developed u.h.f. movable strips are supplied for the 
technicians may look forward to a converters which undeniably may be various ultra-high frequencies available 
onanza. Set owners will universally greatly improved upon in the future, in any given community. This method 


want to have u.h.f. converters and an- but which are commercially practical is of course limited in the number of 

tennas installed so they can avail them- for home instal ions right now. stations which may be received to the 
elves of the signals from the new There are two main ways in which number of positions on the turret-tuner 

tations in their communitie the problem of u.h.f. conversion has Two leading manufacturers will make 

The auther has observed transmis heen hed. One, which uses a this type of conversion available to set 

mn from the experimental u.h.f. tele separate external converter, is employed owners who have their receivers. One ts 

vision station KC2XAK at Stratford, by manufacturers such as RCA-Victor, Zenith which manufactures its own 

Connecticut, ever since it first went on Crosley, Stromberg-Carlson, General 13-position tuners. The other is the 

the air in early 1950. After many tests Electric Phileo, and Westinghouse Standard Coil Corporation which al 

and observations under all sorts of con- With this tvpe of conversion, the entire though not a manufacturer of receivers 
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Fig. 1—Schematic of the RCA mode 
u.hf. 


the special cylindrical tuning 


has supplied its front ends to an esti 
mated 40°, of 
The RCA-Victo 
example of the external continuous 
tuning type, and to the Zenith u.h.f 
tuner strip as an example of the other, 
which described in the 
1951, issue of this magazine 
The RCA-Victor converter 
model P developed in the main by Dn 
Wen Yuan Pan of RCA. The converter 
as illustrated in the photo and in Fig 


all television receivers 


converter above is an 


was 


August, 


the 


is self-contained and requires no wiring 
in the upon installa 
tion. The converter uses an i.f. from 204 
to 216 megacycles, making it 


changes receiver 


possible 


to use either channe! 12 or 15 for u.h.f 
reception. The relatively high i.f. re 
sults in high rejection of image and 
spurious responses and low oscillator 
radiation with only one r.f. tuned ci! 
cuit. The oscillator tunes from 290 to 
490 megacycles. A 6J6 tube covers the 
necessary frequency range within the 


ratings of the tube. Because of the high 
i.f. the oscillator frequency suffi 
ciently low to minimize microphoni 
tendencies and drift 

The u.h.f. input signal fed to a 
high-pass filter through a 75-ohm co- 
axial cable. The filter cuts off at ap- 
proximately 485 megacycles and has an 
insertion loss of about 2 db in the pass 


is 


band. The r.f. tuned circuit (together 
with impedance transformation net- 
works to maintain proper matching) 


serves as a selective coupling device be 


tween the filters and the crystal mixe 
Under these conditions, the r.f. band is 
approximately 18 megacycles, which 
corresponds to an operating Q of 
The standing wave ratio is fairly low 
and uniform throughout the entire tun- 
ing range. The selectivity of the r.f 
tuned circuit—with the aid of the high- 
pass filter—effectively rejects the image 


and other spurious responses such as 
those formed by the generation of sec- 
ond and third harmonics during the 


JANUARY 


1952 


1 Se 5Y3-GT 
4 ON REAR OF WAFER 
4 > 4 @ 


TO VHF RCVR 


2, OFF-VHE-UHF SELECTOR 


1 P ultra-high-frequency converter. 


Note 
units. There are three of i 


stages 


conve 


process W he germa 
nium crystal mixe! oscillator 
njection equalizer is used which, as far 
as oscillator injection is concerned, is a 
bandpass filter of broad cutoff charac 
teristic. The bandpass occurs at fre 
quencies where the amplitude of the 
normal oscillator injection, without the 
equalizer, would be a minimum. Thus it 
produces uniform injection over the 
whole tuning range 
The i.f. amplifier consists of a driven 
x l-grid stage using two 6AB4 
t and a pentode stage using a 
tube. The transformers 
conventially constructed with 4 turn 


of No 
the secondary 


19 wire on the primary and 5% o 
The complete, i.f. has six 
tuned circuits which effectively prevent 
interaction between the harmonics of 
the local oscillator in the v.h.f. receiver 
and the converter oscillator. 

The Zenith method of conversion is 
applicable to receivers of that concern 


only. This company has developed a 
u.h.f. channel strip (Fig. 2) which con- 
verts the tuner of the receiver into a 


conventional superheterodyne. The local 
oscillator signal on which the mixer 
operates is derived from a harmonic of 
the receiver's own oscillator. No altera- 
tions to the receiver itself are required 
Any service technician can install the 
channel strips in a matter of minutes. 
Technicians in the Bridgeport area are 
already doing just that. The u.h.f. 529 
534-megacycle strips are available at a 
cost of $10 plus installation, and the 
demand is brisk. 

The Zenith strip incorporates a u.h.f 
preselector. The whole high-frequency 
portion of the strip is housed in a smal! 
metal die casting with three separat: 
cavities. Mounted in these cavities are 
the r.f., mixer; and multiplier tuned 
circuits. They are completely shielded 
from one another and from external 
influences such as hand capacitance 
and adjacent strips. Inductance for the 


ft 


u.hl uned circults Is tw i vie 
noids wound with flat strip. Capacitanc 
for these circuits is a combinat 

three capacitances: the capacitance | 


tween the top end of the coil 


cavity, the distributed capa é f 
the coil, and the capacitance ‘ 
adjustable screw as it ents i 
the coil. Such a tuned circ has ar 
extremely sm tuning capacitar ul 
a relatively large tuning inductance 

The author would like to expres I 
appreciation for the hel} il 
given to him in the preparation o 
article to John L. Seibert of the Na 
tional Broadcasting Company, it 
ot experimental u.h.f. telev tation 
(C2XAK, Stratford, Conn., to Dr. Wen 
Yuan Pan, RCA-Victor Home Produ 
Division; and to Harry Tell f tl 
Plymouth Electric Compat New 
Haven 


on 
t ® | ®- 
1-17 CONTACTS ON TUNING STRIP 
Fig. 2—Hookup of Zenith uhf. strip. 
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By DAVID T. ARMSTRONG 


2 M sound if. has climbed the stair such interference appears is presented 
| way to the stars from 2.1 to 4.3 to in Table I. Study of the data indicates 
I to 21.75, and now to 41.25 me that possibility of oscillator radiation 
Video if.’s have moved from interference exists only with 24-me i.f., 
12.25 to 2 », and now to 45.75 and that it may occur n 5 of the 12 
The frequency to which an if. ampli channel allocations. The phenomenal 
fir t wv tuned a subject to which number of receivers sold in 1950 and 
much thought and many barrels of ink early in 1951 has increased the sources 
have been devoted. The search is always of interference from local oscillator 
for an intermediate frequency with the radiation 
maximu number of advantages and 2. Image frequency: Powerful FM sta- 
the minimum number of disadvantages tions may cause interference when they 
The « ee f a satisfactory frequency are received as image frequencies. When 
has been the subject of much study and the present 24-me Lf. was adopted, 
] dehate in the councils of the RTMA channel | was still in the TV allocation, 


Phe value f 21.2% 


and 15 to 26.4 for video were adopted me | 


> to 21.9 for sound and FM broadcasting was in the 42-50 
ind. While either or both of these 
because it was generally beleved that were in the picture a 44-me 1.f. was out 


these value represented the most satis of the question. Of course there are 
factor ‘ romise f all the factors some assign nents in the 44-50 me band, 
bearing on the matter. Most current but they are low-power stations and 
mide! television receivers employ the their interference usually may be re- 
nominal 24-me if moved by a simple wavetrap. (Ten kilo- 
Practical field expenence with the watts is not too low power—-see page 
ten f. ha heen exceptionally good 20 of the October, 1951, RAbDIO-ELEc- 
: ; except for the peculiar problems caused TRONICS.—-Editor) 
hy surious oscillator radiation. There Industrial and miscellaneous interfer. 
have also been minor disadvantages, in ence: With the 2i-me if., interference 
eluding direct if. interference from is caused by diathermy equipment, in- 
hams and from medical and industrial dustrial electronic equipment, and radio 
¢ equipment, from powerful FM stations transmitters which have frequency as- 


inducing image interference, and from signments in the 21- to 27-me band. A 
the international short-wave distortions number of 44-me if. receivers have 
It was mainly the problem of oscillator been air-tested by a manufacturer of 
radiation that caused the RTMA to ad “rmy equipment. There was TVI 


vocate the new 44-me standard for the 24-me i.f. but none for the 45- 


Advantages of a 44-mc if. In general then the new 44-me if 


The chief advantage of the new fre eliminates all the 24-me i.f. defects and, 


quen that it eliminates unde so far as field experience at this time 

defects found at 24 me These « indicates, introduces no new problems 

are not troublesome on all channels not Note that in Table I data are presented 

n all sections of the country. The most howing the oscillator above the signal 

important ones which can be corrected frequency on all 12 channels, as well as 

by the new 4d4-me 1..f. are above signal on channels 2 to 6 and 

1. One if adiatior The oscillator below on channels 7 to 15. The 

: of one TV receiver may cause interfer data table shows there is no 
i enet n a nearby receiver tuned to notices nterference from oscillator 

q another channel. The manner in which radiation on other receivers using the 
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TO ARM OF CONTRAST 3 tee 

CAP VAWES IN put UNLESS NOTED TO SOUND iF 
Fig. —Diagram of General Electric's 44-me Lf. strip used in the 16T3, 16C113, 
and similar models. Two 47.25-me traps suppress the adjacent-channel sound. 


44-MC Amplifiers for 


44-mc i.f. when the oscillator is al P 
signal on all 12 channels. Neither 
there any image interference from FM 
stations when the oscillator is above 
signal frequency. Image interference in 
general is of course les 
the higher than at the lower i.f 
There is little secor 


interference on channe 


harmonic of the sound 


is 0.75 me below the picture ez 


channel 6. The interference evel 
about the same as the third-har 
interference with the 24-m« f. oF 
channel 5 

4. Suitability for uh. work: Th ne 
i.f. may be satisfactory for the u.} 
TV bands. It is possible to design front 
end tuners capable of covering the 
present 12 channels and the 52 addition 
al 6-me channels in the 469-782 n 
band, using a 44-me i.f. strip 


Disadvantages of 44 mc 

Like anything else in life the new fre 
quency is not without problems. Let 
consider briefly the outstanding disad 
vantages, which may be listed as fol 
lows: 
1. Stability: The higher the i.f. the ore 
critical the oscillator stability. In gen 
eral the stability of the 44-mce i.f. is only 
about 65°. as good as the stability of 
the 24-me i.f. Stability is worse for re 
ceivers with separate video and separate 
sound i.f. systems since the sound if 
at 41.25 me is a narrow band. The sta 
bility of the amplifier system is better 
with intercarrier sound if the f 
44 me. 
2. Interference and 44 me i.f.: The pu 
chaser of a 44-me 1.f 
no oscillator radiation au 
TVI for his neighbors, but his set may 
be subject to interference from the 


because their sets may radiate The 
benefits of 44 me are achievable only 
when all sets in a given area us¢ 
This may come eventually, but in the 
meantime TVI will be bothersome t 
many TV set owners. 

3. Alignment: Procedure is similat 
that used at 24 me, 
of short leads, even from the signal gen 
erator, becomes a dominant factor 


1e importan 


Short leads are absolutely necessary 


lead dress is critical. Bypassing 
right spot is a problem. Regeneration 


to tl 


can be serious with some tube types 
(though none seems to be evident with 
the 12AT7 converter in the G-E adapta 
tion). Stability and symmetry for all 
values of a.g.c. or contrast bias create 
vexing problems that require much care 
to solve satisfactorily. G-E solved these 
problems in a_ transformerless cold 
chassis type model (see Fig. 1) and 
RCA has developed a fine 44-me if 
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Fig. 2—One version of RCA’s stagger-tuned 44-me video if. strip. The 6AU6 is the converter; 6CB6's are amplifiers 


Two 41.25-me parallel-resonant circuits trap out the accompanying sound channel while the 47.25-me cireuit traps out the 
adjacent-channel sound. Two 39.75-me circuits are included in the third and fourth stages to trap adjacent-channel video 


trip. RCA uses the 6CB6, and G-E the 
6OBCS 

i, Servicing: The higher if. makes 
servicing a more serious matter. Loca 
on of a ground is important. P 
nent of a bypass capacitor can affect 


performance. Replacement with exac 
luplicate parts is desirable. Alignment 
more frequently necessary atte 


servicing (even when only a_ tube 


replaced), particularly with permeabil 


itv slugs. Where any direct i nte! 
ference is a probler nstalling a 
trap in the antenna lead-in u 


rects the conditior 


Circuit considerations 
A st 


ibe requires high transcond 


table television f. amplifie 


for high gain and low grid-plate capac 
tance for low feedback. The combination 


of reduced grid-plate capac Itance and 


high transconductance of the 
make it possible to obtain higher 
with this tube than with others 


Note the over-all gain as wel! as the 


effective stage gain for the tube isted 
n Table Il. The 6CB6 tube is highly 


suited for both the 24- and 44-me i.f 
band. The separate grid No. 3 conne 
tion of the 6CB6 makes it possible t« 
use an unbypassed cathode resistor te 
reduce Variations In input capaci 


and conductance with changes i 


secause the only capacitance 
tuned circuits of most television 1.f 
amplifiers is that of the tube electrode 
and associated wiring, a large increase 
in output capacitance causes a decrease 
in plate circuit impedance and a cor 
sequent loss in gain. The maximu 
grid-plate capacitance for the 6CB# 
0.020 wuf and its output capacitance 
only 1.9 uuf 

When the grid bias of an i.f. amplifier 
is changed to vary the gain, both input 


capacitance and input conductance ¢ 


the tube vary also, and the shape of the 
pass band is changed. In a TV receiver 
employing a.g.c. the i.f. response will 
vary. To compensate for changes in 
input capacitance and input conduc- 
tance an unbypassed cathode resistor 
should be used with the 6CB6 because 
of its separate grid No. 3 connection. A 


JANUARY, 1952 


quency 


There moy be oscillator 


ties there may be image 


Television ‘ 
6BA6 ~ $0 (50 6CB6 (4) so 6AL5 
T 
47-ohm resistor is just about optimum, screen grid effectively because of the . 
but because it is too small to provide nductance of its leads and those of the - 
proper bias, it must be supplemented bypass capacitor. It may be necessat 4 ; 
with fixed bias, or with additional cat to adjust the lead inductance o that \ 
ode bia ipphed by a 130-ohm bypassed they are in series resonance with the M 3 
re sto! The « cuit shown in Fig 4 pa capacitor to pround the cree! Bs 
requires fixed bias of —1 to —4 volt yrid effectively a 
t Because tube capacitance Varig These remark apply ecifical 
slightly f n tube to tube, retuning the cireuit shown in Fig. 2, whict a a 
ee necessa when tubes are changed t RCA development of a 44-me if 
tic At frequencies higher than 30 of their 6CBé ; 
t ect difficult to ground the 
PABLE 
54-60 55.25 59.75 81.0 101.4 : 
4 61.25 65.75 107.0 O7.0 
j 67.25 71.75 113.4 113. 
7 174-180 175.25 179.75 201.0 221.0 
180-1 181.25 185.75 207.0 227.0 144.5 - 
” 186-192 187.25 191.75 213.0 233.0 150.5 
10 192-108 193.25 197.75 219.0 239.0) 6 Y 
11 19804 199.25 203.75 225.4 245.0 162.5 
12 204-210 205.25 209.75 251.0 251.0 68.5 
13 210-216 211.25 215.75 257.0 257.0 174.! 
NOTES 
There moy be channel § interference as a resu!t of os ator radiation FM stations may be received 
on the image frequency * 
rodiation interference on channe! 
There is likely to be oscillator radiation interference on channels 2 nd 13 4 
‘In some interference from amate 
There moy be image interference from channel 6 y 
There may be image interference from FM broadcast stoticns 
TABLE II 
i-TUBE COMPLEMENT FOR STAGGER-TUNED LF. AMPLIFIER : 
Effective Interelectrode capacitances 
Tube Over-all Average input output 
24 me only Gain stage gain uuf wut pmh 
6BAG 1200 6.0 5.5 5.5 0.0035 4400 
GAUG 3,000 7.5 5.5 5.0 0.0035 5200 : 
6AG5 6,500 9.0 6.5 0.025 5100 
24 or 44 
m¢ 
6AK5 10,000 10.0 4.0 2.8 0.02 5100 
6CB6 14,500 11.0 6.3 1.9 0.020 6200 . 


DX IN 


By 


EDWARD P. TILTON* 


An analysis of the 
year’s reports, with 
a glance at the pos- 
sibilities for 1952. 


The antenna of 
server Butler 
Burlington, lowa 


NE J flay bach 


ine n the early 
the 
of 


were 


work 
the 


Seaboard 


am ng 


band in cities 
astern 
hear 


neter 


amazed interfering signals 


from midwestern” stations breaking 
The frequency 
¢, now the upper two-thirds 

2. Amateurs had 


n this 


rough band used was 
been 


hand for 


SPORADIC 
WuMBER OF DAYS 


| 
Nov 
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PER MONTH 


26 
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NUMBER OF OBSERVAT 
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Fig. 1—Periodicity of dv-time is obvious. 


“al There had been scat- 
1,000-mile dx as far 
back as 1926, but few workers placed 
much faith in them. After all, didn’t the 
best authorities in the propagation field 
state that there could be no ionospheric 
reflection of frequencies higher than 
about SO me 
Many, elf, felt that 
they were being tricked, and were a bit 
reticent about d their experi- 
ences, for fear of being laughed down 
f they showed of “falling 
or it.” But as they began to compare 
notes, principally through the reports 
published in the magazine QST, it be- 
cume apparent that dx on “5” an 
accomplished fact 
What a tantalizing 
it was! Appearing out of 
dx stations 
ninutes and 
quite 


several 


tered reports of 


or so? 


including 


mv 


scussing 


any signs 


was 


will-of-the-wisp 
nowhere, the 
few 
precipitate 


woul wom | a 
th a 


anything tn 


tner 
unlike previous 
drop out again, perhaps 
from another 
ection of the country in a matter of 
minutes. What of dx was this? 
After nearly 20 years of 
study don't 

inswers, but have 
bit. Detailed 
and TV dx enthusiasts’ has been very 
and 


experience 


signals 


manner 
observation 
all the 
quite a 
by amateurs 


ind we still have 


we learned 
observation 
iseful in formulating rules 
predictions 

It is now generally accepted that this 
reflection back to earth of signals that 
otherwise would dissipate into space is 


ome 


What's The Mystery 
Rapto- ELectroxtes 


Titton 


behind Television 
DX > > 


May 951 


the result of patche 
tion in the E-layer 
sphere, 
surface. We know that 
definite times when such 
likely to occur 
through July, 
around the 
know that despite 
tern, TV dx can take 
son. We observe a 

tern, with 
early evening hours, but it 
always work that way. The 
between 600 and 
signals have been received as « 


dense lor 


there 
dx is 
period from 
the other per 
the year. We 
this well-defined 

at any 
neral diurnal 


one 
and 
end 


peaks in the morning 
does 
usual 
range 1s 1.200 
but 
as 300 miles—-the maximum dx is lar 
of 


sporadic-E 


matter conjecture 
that 
ciated with 


attempts at direct correlation with 


iv a 
ax 
phenomena, 


evidence 
spot observations have been 
unsuccessful, 
This still 
poradu -E 
the 


rather 
ax 
tor n popular 


Considerable interest has been 


the receipt t 


indreds of 


r\ 


n recent months of 
observations 
tates, the District of 


lian provinces, 


vidual 


have been 
studied for 


intriguing phenomenon 


possible 


What the observations show 
The seasonal 
indicated by the 


this 
Fig. ! 


RADIO-ELECTRONICS 


of 


nature 


charts of 


are t 


region of the iono 
some 50 miles above the earth 


W 


most 


May 


pat 


not 


dx 


mile 


Ost 


evidence 
by RADIO-ELECTRONICS 


‘ 
‘ 
¥ 
7 
° 
i 
pb- 
of 
2 
‘ 
ive 
argely 
nature 
able fax 
_ 
f dx from 
of Columbia, 3 Cana 
1 Mexico. TI 
22 
= 
Phe 


upper one nur or of days 
in eact ! n dx Was observed, 
shows June as the top month for TV 
dx. te that only four days showed 
no ¢ eport, and on at least two of 


these observations by amateurs working 
n 50 me (not included ir the chart) 
suggest that TV dx might have been 
possible. Yet we still encounter indi- 

who regard TV dx as something 
or freakish! 

The lower chart indicates the number 
of reports for each month. The appar- 
ently contradictory reports for May 
and June in these graphs is probably 
the result of an especially favorable 
condition on May 30, a holiday when 
more than the usual] number of daytime 
observations would be made. 

Reports for 1950 are used to illus- 
trate the minor year-end peal: because 
the autumn figures are not complete as 
this material is being prepared for 
publication. 

The inverse relationship between 
transmitter frequency and E-layer dx 
is shown graphically in Fig. 2. Here we 
see that low-end channel] 2, with only 
12°, of the stations, accounted for near- 
ly 28 of the reports. The champion 
dx station of the country, KPRC, Hous- 
ton, Texas, was reported no less than 71 
times—nearly as many loggings as for 
all 30 stations on channels 5 and 6 com- 
bined! From the tabulation of stations 
it may be seen that all known stations 
on channels 2 and 3 were logged. Of 28 
stations on channel 4, all but 2 were re- 
ported. Four channel 5 stations eluded 
the dx’ers, and only 6 out of 11 stations 


rare 


on channel 6 made the grade. The re- 
maining stations; WNHC, WHAM, 
WTVN, WFIL, and WTVR are all fair 
game and make nice targets for avid 


rV dx’ers. 


The data on Fig. 2 agrees well with 


. similar chart in the May issue that 
was prepared from the much smaller 
number of 1950 observations. The 
slight disparity in station totals is the 


result of the inclusion in this year’s an- 
alysis of stations in Cuba, Mexico, and 
srazil. 

Obviously, a station in the center of 
the country has a better chance of run- 
ning up an impressive total than one in 
a coastal area. Nonetheless the greater 
prevalence of sporadic-E in southern 
latitudes can be seen from the tabula- 
tion of dx reports by station and chan- 
nel. 

The impressive record of KPRC is, 
certainly at least in part, the result of 
a combination of these factors; but 
notice the preponderance of southern 
stations in the upper brackets of dx re- 
ports. Only on channel 3, which has no 
representative in the Deep South, is the 
lead held by a Midwestern station, 
KMTV of Omaha, Neb. The ten 
listings for channel 4 shows no station 
above the Mason-Dixon line. WBAP of 
Fort Worth, Texas almost monopolizes 
the channel 5 score, and CMQ of Ha- 
vana, Cuba, KOTV of Tulsa, Okla., and 
WDSU of New Orleans, La., seem to 
dominate on channel 6. 


JANUARY 


top 


1952 


Some outstanding records 


sports running into the hun- 
the more months, it 18 
mpossible to publish them all 


Several deserve special men- 


active 


however. 
Halifax, Nova 
possessor of 


Observer Canning, of 
Scotia, is the proud 
the verification from 
PRF-3, Sao Paulo, Brazil, reproduced 
on page 31 of the October issue of 
RADIO-ELECTRONICS. This record of re- 
ception over a distance of nearly 5,000 
miles is shared by observer Jordan, of 
Grand Rapids, Mich., who also picked 
up PRF-3 on June 11. This is one TV 
dx record that has no counterpart in 
amateur two-way v.h.f. communication. 
No U.S. or Canadian amateur has yet 
contacted Brazil on 50 mec. Observer 
Canning also claims one of the longest 
distances ever logged for a U. S. sta- 
tion, with KPRC of Houston, Texas— 
over 1,900 miles. 

Worthy of note is the unusually com- 
plete and concise log of D. V. Dixon, of 
the Service Appliance Co., Deming, New 
Mexico. Despite a high noice level, Dix- 
on was able to log dx on 31 out of 67 
days from May 23 to August 1. On sev- 
eral other days there was intermittent 
dx that was not identifiable. 

Down in Miami, observer Hall was 
able to pick up dx almost daily after 
the latter half of April. On July 9 and 
10 he logged 26 different stations in a 
period of less than 24 hours, including 
Mexico City and San Francisco. The 
latter is the only transcontinental TV 
dx reported to date. The log of Jim Mor- 


row of Brantford, Ontario, contains 41 
different calls. 
The reports of the more than 100 


other keen observers listed at the end of 
this article were extremely helpful, and 
their co-operation is appreciated. 


What about the high channels? 
The foregoing is all very well for 

channels 2 through 6, but where do the 

more than 35 different stations now tele- 


Television 


casting on channels 


in? answer is 


least as far as ion 


cerned. The absolute t t 
flection of from the E-layer 


signals 
not precisely known, but ndicatior 
point to a frequency well below chan 
nel 7. 

As pointed out in the May article, 


signals on the higher channels have a 
pretty good chance of being 
distances of a few hundred miles as a 
result of the greater ease with which 
they are refracted by temperature and 


received at 


humidity variations in the lower at- 
nospheric strata. Since this bending 
takes place in the first few thousand 
feet above the ground level, the result 


ant dx is more an extension of the nor 
mal coverage than the ionospheric 
effect as observed in the reports 

A typical example is reported by ob- 
server Canning, who has picked up 
WJAR, Providence, R. L, on channel 
11, and by observer Smith of Hampton, 


skip 


Va., who has logged the same station 
when weather conditions were favor 
able. The distances involved were 400 


miles or more. Such reception of high 
band signals over distances of 500 mile 
and fairly 


more 18 common in area 
where stable stratifications occur fre- 
quently in the lower atmosphere. The 
“smoke bar” over the Great Lakes or a 
river valley at dusk, with thin over 
running high cloudiness, are two usua 


ly favorable signs. Undoubted 

observers have achieved excellent re 
sults on these freque ncies, but these 
instances of high-band dx hav gone 
unreported, because the distances n 
volved are not quite so spectacular a 


those reported for the lower channe 


Prospects for 1952 


There is as 


yet no magic formula 
with which we can make detailed pre 
dictions for E-layer dx a year in ad 
vance. Analysis of the di n Fig. 1 


however, will enable us to get a fair 
idea of what is in prospect. Careful ob- 
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37.3% 
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Fig. 2—Blue columns indicate reports, black columns stations, on each channel. 


| 
Wit that they don't—at 
dreds fo con- : 
obviously 
in dete), 


42 


servation of weather conditions at the 
beginning of the dx season should fur- 
nish a few clues as to the periods when 
the biggest skip reception opportuni- 
ties will develop. (The 27-day cycle be- 
comes a useful rule-of-thumb.) 

The variation from year to year 
cems to be a matter of degree. It is 
wel! known that there is more dx some 
years than other but we're not sure 


just why. There is some indication that 
poradic-F dx is more prevalent in 
years of low sunspot numbers (which 


should make 1952 a good year). Un- 
fortunately the long interruption of 
amateur v.h.f. operation during the war 
years cost us our first chance to observe 
the workings of a complete 11-year solar 
eycle 

There are, however, some important 
compensation Receivers and antenna 
designs are improving, particularly for 
the high bands. Transmitters are being 
licensed for higher effective radiated 
power, so signals will be carrying some- 
what farther. New dual-triode front- 
end designs effect as much as 10 db im- 
provement in the signal-to-noise ratio of 
ome 10952 receivers. By using some 
really high-gain antenna arrays de- 
igned especially for the high channels 
we should be in for some dx surprises. 

Of course there's also the prospect of 
uh. TV. Barring unfavorable inter- 
national or economic conditions we'll 
probably have some commercial exploi- 
tation of the u.hf. band before 952 is 
over. Many receivers, at first, will be 
makeshifts, incapable of making full 
use of the u.h.f. possibilities. But they 
will improve, just as today's receivers 
are so tremendously advanced over 
those of a few years ago. Activity in the 
uhf. field will be a bonanza for the 
inventive experimenter. It would not 
surprise me if next year's Television 
Issue of RAapto-ELEcTRONICS included 
ome u.h.f. dx reports! 
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TABULATION OF DX REPORTS BY STATION AND CHANNEL 


Channel 2, 54-60 Mc., ? stations 


KPRC Houston, Texas 71 WEMY Greensboro, N. C. 14 

WMAR Boltimore. Md. 24 KTSL Los Angeles, Coal. W 

WJIBK Detroit, Mich. xXETV Mexico City 

WCBS New York City Northern Mexico 3 
KI2XBN Atlanto, Go. 3 


Chonnel 3, 60-66 Mc., 8 stations 


KMTV = Omaha. Neb. 22 WTMJ Milwaukee, Wis. 7 
WPTZ = Philadelphia, Pa. 18 WDTV = Pittsburah, Po. 6 
Charlotte, N. C. 7 WKZO Kalamazoo, Mich. 3 
WLW-C Columbus, Ohio 13 PRF-3 Sao Paulo, Brazil 2 
Channel 4, 66-72 Mc., 28 stations 
Oklahoma City, Okla. 27 wol Ames, lowo 
WMBR Jacksonville, Flo. 24 WRGB Schenectady, N. Y. 6 
WOAI!I San Antonio, Texas 23 WBEN  (Coffalo, N. Y. 5 
WDAF Kansas City, Mo. 21 wesz Boston, Mass. 5 
KRLD Dallas, Texas 20 WSM Nashville, Tenn. 4 
Havana, Cuba KRON San Francisco, Cal 4 
XHTV Mexico City 18 WHBW Washington, D. C. a4 
WMCT Memphis, Tenn. 7 WNBK Cleveland, Ohio 2 
Miami, Fla. 16 Angeles, Ca! 2 
WTAR Norfolk, Va. 9 WNBT New York City 2 
Minnecpolis, Minn. 8 WLW-T Cincinnati, Ohio 2 
WHBEF Rock Island, Ill. 8 Detroit, Mich. 1 
WBRC Birmingham, Ala. 6 KDYL Salt Lake City, Utah 1 


Channel 5, 76-82 Mc., 19 stations 


WBAP Ft. Worth. Texas 17 KSL Salt Lake City, Utah 
KEYL San Antonio, Texas WEWS Cleveland, Ohio 
woc Davenport, lowa WABD New York City 
KPIX San Francisco, Col. Washington, D. C 
KTSP St. Paul, Minn. KSD St. Louis, Mo. 
WNBO Chicago, |. KTLA Los Angeles, Col. 
WAGA Atlanto, Ga. 2 KPHO = Phoenix, Ariz. 
WSAZ = Huntington, W. Vo. 1 


wweun 


Channel 6, 82-88 Mc., 11 stations 


Havane, Cuba 5 WEBM indianapolis, Ind 2 
KOTV ss Tulso, Okla. 6 WOW Omaha, Neb. 2 
WDSU New Orleans, La. 5 WJIM Lansing, Mich. 1 


—end— 
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Television 


New Military Use for TV 


HE 51-foot television truck on our 

cover represents possibly the bold- 

est stroke in education by television 

ever made. The Army Signal Corps 
will use it to televise intricate military 
exercises and maneuvers, ‘transmitting 
the signals back to base where they can 
be viewed on television screens by much 
larger numbers than could see them on 
the spot. 

Not only can instruction in field prob- 
lems be revolutionized by actually tele- 
vising them on the field, but the camera 
will make visible “all the little things 
you wouldn't see if you were there,” as 
one fan put it when describing a tele- 
vised football game. Instruction can be 
more intensive as well as extensive. 

The “caravan”, as it has been called, 
consists of four special 10-ton 6-wheel 
coaches, each 31 feet long. The first 
contains the camera pickup and trans- 
mitting unit. It is equipped with three 
complete TV field camera chains, a 
microwave transmitter for transmitting 
the video signals, and a 45-watt FM 
transmitter for the sound signals. 

The second mobile unit contains the 
power supply for the transmitting 
equipment. This consists of two 15-kva 
gas-driven generating units, each of 
which supply 120/208, 3-phase, 4-wire, 
60-cycle power. One of the generators 
is designated for standby use, or for 
supplying power to special lighting 
equipment for illuminating the scene to 


Right—The desk mounted units 
in the transmitting coach are 
from left to right the master 
monitor, field switcher, end 
three field-type camera ccntre ls. 
Below these are the three field- 
type power supplies and a syne 
generator. Below—Transmitting 


truck with parabolic reflec- 
tor and its companion power 
generating equipment truck. 


be televised. By a switching arrange- 
ment, the truck batteries are able to 
supply power to the two-way radio com- 
munication system when the caravan is 
in motion and the generators are not 
In use. 


Receiving coaches 

The receiver-display unit is the third 
coach in the caravan. In addition to 
housing the FM and microwave receiv- 
ing equipment, it contains ten 16-inch 
picture monitors, a 16-mm TV projector 
and film camera, slide projector, and a 
large-screen television projector. 

This equipment is so interconnected 
that TV picture and sound received by 
microwave can be switched to the ten 
monitors, or if desired, film can be used 
on the 16-mn TV projector and the 
picture and sound fed to the monitors 
or to the large-screen projector, which 
can be set up in a nearby building o1 
shelter. The monitors are 16-inch TV 
receivers modified to receive only the 
video signal. Individual cables 500 feet 
in length for the ten receivers are 
stored on reels installed inside the vehi- 
cle. During setup, these cables are 
pulled out through small doors in the 
side of the coach and connected between 
the receivers and a distribution box. 
Two cables are required for each re- 
ceiver. One carries the audio and video, 
the other is an a.c. power cable. Special 
dollies stored in compartments can be 


quickly attached to the receivers for 
mobility over the viewing area 

The fourth coach 
gas-engine generator of the 
used in the transmitting unit 
erator supplies a.c. for the 
equipment, 


contains a 15-kva 
same type 
This gen 


receiving 


Microwave visual system 


The RCA microwave transmitting 
and receiving system which handles the 
visual part of the TV signa! is identical 
to that supplied by RCA to TV broad 
cast stations for studio-to-transmitter 
link and relay purposes. The 4-foot 


parabola provides a gain of 5,000 which 

multiplied by the 100-milliwatt out 
put of a klystron oscillator which feeds 
it—provides an equivalent power output 
of 500 watts. Since a 7,000-me f: 
quency is used, transmission is limited 
to a line-of-sight path 
at the transmit and 
are beamed toward each other to pro 
vide a_ high-intensity path 
Transmitter and receiver units are 
mounted directly on the transmitting 
and receiving parabolas. In addition to 
these, control units for the transmitter 
and are rack-mounted in the 
coaches. The contro] unit for the trans 
mitter contains a video amplifier and 
modulator which frequency-modulates 


The parabolas 


receive positions 


ignal 


recelver 


the klystron by varying the voltage on 
the repeller plate. 
end 
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Customer relations are cer- 
tainly the most important 
thing in the TV service busi- 
ness. But they can be impor- 
tant in the teehnician’s per- 


sonal life, too... . . 


Toughest Customer 


By GUY SLAUGHTER 


ADCLIFFE Bowman Junior sur- 
veyed the forest of antenna masts 
and guy wires dejectedly, shivered 
in the freezing wind, and softly 
cursed the fate that put him up on other 
people's roofs in the dead of winter. 
Then he singled out one of the antennas 
that looked unfamiliar to him, and eyed 
it closely 
“Nope,” he said aloud. “Not mine.” 
He followed the twisting ribbon of its 
transmission line across the roof to the 
parapet running around its edge, and 
leaned far out to look down. The trans- 
mission line entered a window several 
stories below, and he took a bearing on 
it. “Third window from the left,” he 
muttered, “four stories down. That'd be 
the fourth floor.” He picked up his tool 


kit and headed for the roof door, hunch- 
ing up against the icy wind. 

The third window from the left on the 
fourth floor proved to belong to apart- 
ment 4D. “Miss Nancy Hammond,” the 
little card said. Rad leaned on the door- 
bell, hoping she wouldn't be an unrea- 
sonable old hag. When the door opened 
he saw she was neither old nor haggy, 
and she didn’t look unreasonable. She 
looked, instead, young and luscious. Her 
eyes were warm and her figure precisely 
filled her swishy housedress. She cocked 
an inquiring eyebrow at him. 

“I represent Bowman Radio Service,” 
Rad said in his best business voice. “I’m 
investigating the complaints of several 
of my customers here in the Brumley 
Apartments.” 


“How nice for them,” Nancy Ham- 
mond said, her smile growing wide 
“And there’s something I can do?” 

“Yes,” Rad said, “there is something 
you can do.” 

“Well, come in.” She swung the door 
wider. “Tell me about it.” 

“How long have you had your TV 


“About a week.” She pursed her lips 
thoughtfully. “But if you're looking for 
business I’m afraid I haven't any. My 
set works fine. You can leave your card, 
though, and if I ever do have trouble I 
can call you.” 

“Thanks,” Rad said. “But that 
what I had in mind. Is your 
okay during the daytime?” 

She shrugged. “I never use it during 
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the day.” 

Rad nodded thoughtfully. The inter- 
ference came only at night, according to 
his complaint cards; and it had begun 
just about a week ago. 

“Would you mind turning your set 

on?” 
“Not at all.” She swished over to the 
disguised-plywood console, flipped a 
knob, and smiled back at him over her 
shoulder. “It takes a minute to warm 
up,” she confided. 

“Yeah, I know. Have you got a tele- 
phone?” 

She pointed at the handset on the 
little table near the door, and a look of 
puzzlement crossed her feetures. 

“Thanks,” Rad said. He flipped one 
of the complaint cards from his pocket, 
found a number, dialed it. The handset 
buzzed in his ear, crackled, and then 
a voice grunted at him. “This is Bow- 
man Radio Service,” he said into the 
mouthpiece. “Is your TV set on now? 
Well, turn it on, will you? Yes. To the 
channel that’s been giving you trouble 
Yes, I'll wait.” He turned to the girl. 
“Will you switch to the channel you use 
most, please?” 

The girl frowned at him in mystifica- 
tion, shrugged, and flipped the selector 
switch. A swarthy-faced tenor filled the 
screen with teeth and the room with an 
aria. Rad put his finger to his lips, and 
she turned the volume down to a mere 
whisper. 

“What's this all about?” she asked. 

“What have you got?” Rad spoke into 
the telephone. “Wavy lines, huh? Sort 
of a moving herringbone suit? Like a 
rumpled pair of tweeds? Yeah. Well, 
watch now.” He put his hand over the 
mouthpiece. “Turn it off, please.” 

The girl, looking more mystified than 
ever, snapped the switch, and the screen 
went blank. 

“How now?” Rad asked the telephone. 
“Yeah? Okay, thanks.” He hung up, 
and turned to the girl again. “Your set 
radiates,” he mourned. 


“Huh?” 
“Your TV set. It radiates a signal. 
It’s lousing up my installations. I’ve 


got nine sets here in the building, and 
yours sabotages all of them.” 

Nancy Hammond's demeanor changed 
abruptly. Her chin thrust out belliger- 
ently, and her hands went to her hips. 
She was breathing hard, and from her 
eyes lightning flashed. For an instant 
Rad thought he heard the ominous 
rumble of rolling thunder. 

“Just a darn minute,” she was saying. 
“Who do you think you are, coming into 
my apartment like this and accusing my 
set of ...of ... of whatever you’re 
accusing it of? It’s a perfectly good set, 
and I get a good picture, and... and 
I think you're mean!” 

She was advancing on him now, the 
lightning flashing more dangerously. 
He put up his hands and backed toward 
the door. 

“Wait a minute,” he said hoarsely. 
“Don’t get me wrong. I... you... 
it’s not your fault. It’s just that it’s a 
cheap set. You got gypped! You 
«. 
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a bronze bookend from atop a handy 
table and heaved it at his head. He 
ducked, whirled, grabbed his tool kit, 
and ran for the door. Something heavy 
splintered the panels as he slammed it 
shut behind him. He raced down the hall 
to the elevator, dove inside the cage, and 
slid the gate closed before he dared 
take a breath. He fumbled in his pocket 
for his handkerchief, and mopped his 
sodden brow. “Wow!” he said aloud. 
“Is that dame a heller!” And then a 
mental image of her formed in his mind, 
and he sighed deeply. “But berrother, 
what a dish... .” 

He pondered his dilemma all the way 
back to the shop. Here was a girl—and 
what a girl—with a bargain TV set that 
radiated like WLW and fouled up nine 
of his installations. The logical ap- 
proach was to convince her of the fact, 
and then work the set over; shield the 
front end, maybe install a booster, what- 
ever it took to kill the radiation. But 
judging from the lightning in her eyes, 
the bookend she had thrown, the heavy 
object that had all but broken the door 
down. behind him—she wouldn't con- 
vince. He sighed, manhandled the truck 
into a parking place in front of the shop 


and climbed out, shaking his head 
wearily 
Bill Samples, his big, red-headed 


bench man listened to his troubles sym- 
pathetically. Then he waved a hand. 

“A tough customer, huh?” Heshrugged. 
“Call her up. Reason with her. Threaten 
her with the FCC if you have to. She 
can’t throw anything at you over the 
phone line.” 

“Yeah,” Rad breathed happily. “Sure. 
Bill, you’re a genius. How’d you happen 
to think of that?” 

“Aw,” the red-head said modestly, 
turning back to the bench. “It just came 
to me.” He dove into an upturned 
chassis and began snipping wires. 

Rad went through the phone book fev- 
erishly, stabbed the number with a shak- 
ing finger, and dialed it wrong twice 
before he got the call through. His 
eagerness was natural enough, he told 
himself. He was merely anxious to serve 
his nine customers. The fact that the 
girl was a knockout had nothing to do 
with it. Nothing at all! 

“Hello,” he said cautiously into the 
mouthpiece when the click came through. 
“This is Radcliffe Bowman Junior, of 
Bowman Radio Service. Remember me?” 

“Of course,” she said softly. “I’m 
sorry I lost my temper, Mr. Bowman. 

“Think nothing of it,” Rad said mag- 
nanimously. “All my fault.” He gulped, 
swallowed. “And call me Rad.” 

“Thank you, Rad,” she 
“You're sweet.” 

“About your television set,” he con- 
tinued. “It does radiate, you know. 
Something fierce. I. .”’ He paused, 
listening to a pretty dead wire. Mutter- 
ing under his breath, he dialed the num- 
ber again and talked fast when the 
click sounded. “Would you like to go to 
a movie with me this evening? I 
mean. ... You would? I'll pick you up 


purred. 
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about seven? Okay. Bye.” He cradle 
the phone and stood a minute lost in 
thought. 

Bill Sample’s sarcastic voice broke in 
to his reverie. “Fine way to out-maneuv 
er a tough customer, that is,” he snick 
ered. “Boy, what a genera! you'd make.” 

“If you can't lick ‘em, join 'em,” Rad 
countered. “It was an inspiration, regu 
lar fifth column stuff. I'll get to know 
her better, and then I can talk her int 
letting me work her set over.” 

“Nuts,” the bench man drawled, “If 
you'd handled her right in the first place 


all this wouldn't be necessary. Where’ 
your customer psychology? You know 
you can't tell a person his stuff’s no 


good, especially a dame.” He giggled 
“Boy, you were really usin’ the old brain 
when you called her set a cheapie.’ 

“Yeah,” Rad agreed. “But I can re 
cover that fumble. If I take her out t 
night she can't play her TV set and 
those other nine people won't be both 
ered with the interference.” He nodded 
thoughtfully. “Yeah I'll keep het 
out ‘til after the stations are off for the 
night.” 

It was long after the final sign-off 
of the latest-running TV station in the 
area when Radcliffe Junior 
said his final goodnight to Nancy Ham 
mond. The next morning when he go 
down to the shop he felt fine 

“Hi, General,” Bill Samples said drily 
“What a skirmish you must’ve had last 
night.” He leered at Rad, winked ow! 
ishly. “I haven’t heard you whistling 
like that since the day we got the Hotel 
Griffin installation contract.” 

“It’s a nice day,” Rad said cautiously 
“T feel good, Any reason why I shouldn't 
whistle?” 

“Yup. Seven reasons.” He held up a 
handful of complaint cards. 
calls from that apartment house so far 
this morning. There's still two to go 
but it’s early yet.” 

“Go on,” Rad 
“you're kidding.” 

“Nope. Same old story. Interferenc« 
patterns lousing up all seven sets most 
of the evening.” His cheery smile irked 
Rad no end. 

said. “How could. 

The red-head shrugged, his grin grow- 
ing. 

“Maybe it ain't her set after all.” 

“It’s her set all right,” Rad insisted 
“T’ll bet she forgot to turn it off when 
I called for her.” He nodded sagely 
“That must be it. I’ll check it myself, 
tonight.” 

“Tonight?” 
fading. 

“Tonight,” Rad said firmly. 

Radcliffe Bowman Junior floated 
through the evening in a rapturous 
daze, smugly reflecting that while he 
was enjoying Nancy’s company he was 
serving the best interests of his custo- 
mers as well. His nine clients in the 
Brumley apartments would be pleas- 
antly entertained by the programs of 
their choice, unmarred by lines or pat- 
terns. While Nancy was getting her coat 


Bowman 


“Got seven 


said incredulously, 


but she wasn’t home,” Rad 


Bill echoed, his grin 


from 
made 


set, but 


the 


closet he had scrupulously 
a point not only to turn off her 
even to pull the power plug 
receptacle so that there 
Furthermore, he 
intended to keep her out until the pro- 
grams ended —=strictly for his customers’ 
sake 

The next morning he couldn't believe 
his eyes when he walked into the shop 
and saw Bill Samples gleefully waving 
handful of complaint cards for 
his inspection 

“Hi 


aint 


from the wall 


would be no mistake 


aloft a 


General,” Bill leered, “the war 
over yet.” 
Rad stared at the cards belligerently, 


grabbed them, and leafed through them 


There were eight of them today, all 
from the Brumley Apartments. Every 
blessed one complained of severe and 
lasting interference last night. Five of 
the cards bore notations to the effect 
that Bowman Radio had better either 
fix their sets or come and get them 
Rad reached for a handful of hair, 


found it, and tugged wildly. 

“It can’t be,” he moaned. “I checked 
every other possible source in the build- 
ing, and is the Besides | 
didn't take her home ‘til long after mid 
night.” 


her set one 


“Maybe she’s got company,” Bill 
leered. “Maybe the iceman cometh in 
and uses her set while you're out with 
her.” 


“Yeah,” Rad said doubtfully. “Maybe 
an uncle or a cousin. .. .” 

“Or a boy friend,” Bill finished. “Got 
a date tonight?” Rad nodded. “Fine,” 
the red-head continued, winking, “T’'ll 
head up there while you two are out and 
It'll be sort of a flank- 
ing strategy. Okay, General?” 

Rad nodded, wordlessly 

“And if someone is home,” the bench 
man went on smugly, “/'l/ use customer 
He winked again. “With 
the right approach I'll be able to look 
the set over and do whatever I want to 
do, no questions asked.” 

“The uncle or whoever it 
is will heave you out,” Rad said. “It’s 
a tough family, if they’re all like 
Nancy.” Then he set his jaw and 
clenched his fists. “I'll win this battle 
myself. I'll put it up to her tonight 
I'll tell her what would happen if I had 


see who's home 


psychology.” 


cousin or 


to take back nine TV sets and refund 
the customers’ money. I'll convince her 
she should cooperate and let me iron 


out the trouble.” He took a deep breath 
“L think we're well enough acquainted 


now.” He looked at the floor, flushing 
modestly. “I figure she’s pretty much 
interested in my welfare.” 

“Forget that angle,” Bill Samples 


said cynical 


y, shaking his head. ‘“She's 
ain't she?” 

“Yeah,” Rad breathed enthusiastical- 
ly. “And how 

The had gone well, so far. 
The movie had been good, the popeorn 
dripping with butter, and here in the 
the box was moaning 
soft music as they chomped contentedly 
at their hamburgers. Radcliffe Bowman 
Junior finished his, automatically noting 
the juke’s hum-le ndered how long 


a dame 


evening 


restaurant juke 


vel. 
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those filters had been in and wiped his 
mouth on a paper napkin. He drained 
that last drop of his coffee, and cleared 
his throat. 

“Uh, Nancy,” he coo-ed. “Uh, there’s 
something I’ve been meaning to say.” 

“Your” 

“I. . .well, the fact is, your TV set 
radiates,” he began diplomatically. 

“Yes!” Something in her tone sounded 
a little alarm in the back of his head, 
but he ignored it and plunged on, star- 
ing at the table cloth. 

“I've got nine customers in your 
building and if you don’t let me fix your 
set they'll make me take their sets back, 
and there's really nothing wrong with 
them. Nine TV sets cost an awful lot 
of money, and... .” He broke off, sens- 
ing her movement, and looked up. Nancy 
Hammond was standing up, her chin 
outthrust, her hands on her hips, breath- 
ing heavily. 

“So that’s why you've gotten so 
chummy,” she snapped. “I should have 
known. You've been dating me every 
evening just so I couldn't play my set. 
And you're the one who unplugged it 
last night. My father thought it was 
broken when he came home from work 
and if he hadn't just happened to notice 
the plug out he wouldn’t have been able 
to use it all evening!” Her voice shrilled 
higher and higher, and every customer 
in the place started goggling at them. 

“I... ...” Rad began, and then he 
saw her grab the heavy glass ashtray 
off the table and hur! it at his head. He 
tried to duck. Thunk. Scmething ex- 
ploded inside his brain, and he was up 
on a high roof in a cold wind, dodging 
under guy wires, reaching for a mast, 
twisting it with a pipe wrench so that 
the dipole high above his head swung 
forty-five degrees around. Then he fell 
off the roof, drifting slowly down past 
hundreds of windows out of which hun- 
dreds of beautiful Nancy Hammonds 
winked invitingly at him, and landed 
on his head in a soft, warm snowdrift. 

He opened his eyes, looked foggily 
about, surprised to find himself still 
in the restaurant, stretched out on the 
floor. His head thumped like a jungle 
tom-tom, but he didn’t mind—it was 
cradled in a soft lap, and above the lap, 
next to his ear, there rose a waist, and 
above the waist there was a face, and 
in the face the eyes were brimming with 
tears. A voice floated down to him. 

“Oh, Rad,” it was saying between 
sobs. “I'm so sorry I hurt you. I lost 
my temper when I found out you didn't 
really like me for myself... .” 

“Nonsense!” Radcliffe Bowman Jun- 
ior said gallantly. He started to sit up, 
and on second thought, settled back into 
the lap again. He flicked a hand at the 
people crowding around them. “Beat it! 
Can't a couple have any privacy around 
here?” The dispersed, and he 
looked up into the face again, making 
his voice come out stern and determined. 
“I'll not have any more of these childish 
hear? And 
you're not to throw things, ever again!” 

“Yes, Rad,” Nancy Hammond said, 


crowd 


temper tantrums, do you 


and her voice was tiny and obedient 

“Hi, General,” grunted Bill Samples 
dispiritedly, holding one hand over his 
left eye, when Radcliffe Bowman Junior 
entered the shop the next morning. “We 
lost the war.” 

“We did?” Rad murmured airily 

“Yup. Her old man’s the bozo that 
plays the set at night. He lives with 
her, and he won't listen to reason. Most 
unreasonable man I ever saw. Used my 
best customer psychology, too. I told 
him he’d won a booster in a drawing 
we'd held, and tried to instal! it for him, 
figuring it would kill the radiation by 
isolating the antenna from the front 
end of the set.” He sighed deeply. “But 
the old guy wasn’t having any. Said it 
took extra current, ran up the light bill, 
and didn’t help the picture anyway.” 

“Too bad,” sympathized Rad. 

“Yeah, but that ain’t all. I got mad 
and told him he had a bargain set that 
radiated, and he bopped me. See?” He 
dropped his hand to display a beautiful 
shiner neatly ou'lining his left eye, and 
shrugged 

“Yeah,” Radcliffe Bowman Junior 
said cheerfully. He paused. “You could 
have gone up on the roof and rotated 
the antenna until] the signal pick-up 
fel! off, and then brought in your boost- 
er.” He cocked a quizzical eyebrow at 
his bench man. 

“Hey!” Bill said admiringly, a sickly 
grin showing on his face. “Good strat- 
egy, General. Then the old man could 
see an improvement in his picture, and 
he'd be tickled to have the booster.” 


“Roger,” confirmed Rad. He sighed 
contentedly. “But you can forget the 
booster business.” 

“How come?” The red-head’s grin 
faded. 


“I met Mr. Hammond last night, too. 
Along about midnight. And I twisted his 
antenna around when I left. As 
as he calls up tonight complaining of 
weak signals and bad pictures, you rush 
him out a new set to use. Bring his old 
one in. And don’t forget to re-orient 
the antenna when you get the new set 
hooked up.” 

“What makes you think he'll call us?” 
Bill demanded, mouth agape. 

“He'll have to. I left our card on the 
table, and stole his phone directory.” 

“Even so,” Bill persisted, “I thought 
he was mad at Bowman Radio.” 

“Not any more. All is forgiven. We 
won the war, Corporal. Strategic tactics 
did it.” He paused, smiled condescend- 
ingly, went on. “We'll loan Mr. Ham- 
mond a new set, and you can work over 
his old one while I’m gone. A little front 
end shielding ought to do the trick.” 

“Yeah,” Bill Samples said uncertain- 
ly. “Where. . .where you going?” 

Radcliffe Bowman Junior bestowed 
a look of pity on his slow-witted em 
ployee, and dropped one eyelid in a slow 
wink. 

“If you can’t lick ‘em, join ’em,” he 
said expansively. “To City Hall to get 
a marriage license, bonehead. Where 
did you think?” 

end 


soon 
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Tw. DISTRIBUTION SYSTEMS 


These installations, bringing TV to “hidden val- 
ley” communities and the steel-shielded and in- 
terference-ridden caves of urban cliff-dwellers, are 
becoming increasingly important to the industry. 


Above — Part of antenna system on the Hotel Waldorf- 
Astoria, as seen against New York's skyline. Note that lead- 
ins come down through mast and into conduit, making this a 
completely shielded installation. Below — Part of 3,000 feet 
of Gonset line which brings signals from a 1,000-foot-high 
antenna to televiewers in the village of Hazard, Kentucky. 


Top — Sub-system 
amplifier on the 17th floor 
of the Hotel 
Waldorf-Astoria. 
Middle — Tapping 
subscriber's line off the 
feeder in & community 
TV system. 

Bottom — Mountain-top 
antenna of the 

Hazard, Ky.. TV 
distribution system. 


Photo credita: General Electric Co., RCA, Jerrold Electronics 
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By EDWARD M. NOLL 


ance of the antenna should be i 


anne r channels « ‘ i 


hannel peratior 


ton of 


two or th 
nels) the Yag is a prel 
band 


yperations 


the ma concern n tringe 
To improve th ty of apeture it Co-channel interference 


. nerease the signal leve A very trying fringe problem in ma 


areas is co-channel itertere 


a minimum. The following suggestions, — stations on same channel). 5 


flop, tear, and become obscured ae ee nation, help to in the problem, or at least a red ! 
noise constituted acceptable fringe prove the fringe-area picture the interference, is strictly an ante! 
rea reee Thanks to extensive re 1. Choose a receiver that uses a low system problem 
rch on this problem developments noise-level tuner. Modified cascode tri- 1. Use a high-gain single-lohe 
that improved fringe-area results rapid ode types using the new 6BK7 or 6BQ?7 tenna such as the Yz to minimize 
ly emerged—higher-sensitivity tuners dual triode have excellent signal-to sitivity of the antenna in all direct 
id antenna systems, peaked alignment, noi ratios. Fig. 1 1 diagram of a except the desired one 
hor ntal syne control systems that commercial circuit using the tubes 2. If co-channel interference ent 
nimized pieture tear, fact-acting a.g.c 2. Choose a booster with low-notse from back of the antenna, screenings 
ems t 7 fluence of im- level features. A high-noise-level booster be useful. The screen should be at t 
e no aircraft flut- used with a low-noise-level receiver re- } 2 wavelength square to be effective 
ter) lditiona mprovements have sults in a stronger signal but more snow at all. 
een made recently in the form of low- in the picture. Cascode and push-pull 3. If co-channel interference arrives 
se tubes and amplifier circuits, and tiode types are pret rred from almost the same direction as the 
etter vertical deflection circuits with 3. For re a limited number desired signal, the collinear arrange 
proved noise immunity. A more com- of channels in Tar fringe areas, an ment of the Yagis can be used to sharp 
ete knowledge of the factors which tenna-mounted booster permits signal- en the horizontal sensitivity pattern, a 
mproved antenna system and booster to-noise improvement because the signal suggested in Fig. 2 
performance has contributed markedly dom transmission-line noise pick- 4. If interference is on a high-band 
to this over-all advance. How do these up and the input noise level of tune! channel, avoid use of antennas that 
levelopment fect fringe-area_ per- 4. Use an antenna system of high have multi-lobes on these channels (low 


formance? gain and low noise content. Perform- band cut elements). 
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ARE performance 138 Snow-effect 
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( ! ind nimum background 
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eu ture arly on low-band els, t 
n of sl interference tronic, fanned, double-v 
tenna syste thigh eve ) + } 
niluence f pulse and ynal inter types, though they d iV 
ference nehronization affect gain of the Yagi, are preferred 
e on the creen accompanied with a 
og very tolerant attitude on the part of ee 
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5. Use a length of tin foil on the 
line. Adjust its position 
for best relative phasing between the 
competing signals by observing the 
with co-channel interference 


transmission 


screen 
present. 


Adjacent channel interference 
Still another difficult problem to solve 


is cent channel! interference. This 
is particularly trying in an area where 
the desired station is weak and the 
adjacent channel station very strong 


Such is the case in the area northeast of 
of Philadelphia. In 
of channels 2 and 


this area, reception 
i from New York is 
hampered by a strong Philadelphia 
channel 3; channel 5, by a strong 6; and 
channels 9 and 11, by a strong 10 
There are two ways that an adjacent 
channel can trouble. A signal on 
a given channel can be interfered with 
by the picture carrier of the next high- 
est channel or the sound carrier from 
the next channel. For example, 
channel 4 is affected by channel 3 sound 


caus¢ 


lower 


and channel channel 3 picture 


signal. 


| 


Fig. 1—The cascode r.f. amplifier. 


AGC BIAS 


These factors can be minimized by 
following these instructions: 

1. Adjust adjacent-channel sound traps 
of the receiver actual reception 
conditions. For example, set receiver on 
channel 4, and adjust traps for mini- 
mum sound bars and very best picture 
Needless to say, if the tuner is not prop- 
erly aligned or the i.f. strip has no 
traps, adjacent-channel 
interference is greatly hampered. 

Due to the wide-band nature of pic- 


NEW IDEA IN 


television 


under 


elimination of 


A new and highly original 


antenna was exhibited at the 1951 
Cleveland show of the National Elec- 
tronic Distributors Association by 


Fretco Television Company, of Pitts- 
burgh, designers and manufacturers of 
Recause of its numer- 
the new antenna 
considerable de- 
Fretco 


special antennas 
unique 
merits description in 
tail. The sales engineer of 
explains it as follows: 

“This super outfit features a polysty 
intensifier that doubles the 
signal every time the signal passes 

“The expert amateur signal getters 
in Pittsburgh found out that a light 
bulb hooked up with an antenna would 
give a lot more signal, so we incor- 


ous features, 


rene rod 
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Television 


carrier interference (channel 3 
picture on channel! 2) its elimination is 
difficult. Adjust trap slowly as channel 
2 picture is observed. It is advisable to 
switch back to channel 3 frequently and 
observe picture resolution. If trap ad- 
justment is carried too far it disturbs 
the low-frequency end of the i.f. ampli 
her response and can put broad echoes 
in the picture. 

Choice of a proper 
minimize adjacent-channel 
For example in one test using a channel 
2 Yagi, the received signal was strong 
but interference from ; 


ture 


antenna will 


sensi 


channel 3 was 
severe. When a single fan and reflector 
used on channel 2, the channel! 

signal was weaker but interference from 
channel 3 was reduced and a better 
over-all picture was obtained. Upon 
consulting an antenna dimension chart 
it was found that 4 


was 


a channel 2 cut di 
rector has the same length as a channe 
cut reflector. Consequently, a channel 
Yagi would show good sensitivity in 
the opposite direction on channel 3 and 
would undesirably boost adjacent-chan- 
nel sensitivity. (Increasing the length of 
the director by 5% and decreasing the 
spacing between reflectors by 10% 
should narrow the antenna bandpass 
and attenuate the higher frequency ad- 
jacent-channe] response.—Editor) 
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Local oscillator interference 

Local oscillator interference in fringe 
areas is particularly objectionable be- 
cause desired signals are weak and local 
oscillator interference levels remain un- 
changed. Again its elimination is pri- 
marily an antenna problem, although a 
direct solution would be the installation 
of traps or a booster at the offending 
receiver 

1. Use an antenna with a highly di- 
rectional pattern in the desired direc- 
tion. A switched-beam or motor-rotated 
antenna can be oriented away from in- 
terference. 

2. If the interference comes from the 
same direction as the desired signal, a 
change in antenna height often helps. 

3. The added selectivity of a booster 
and tuning the transmsision line with 


TV ANTENNAS 


porated that idea. The light also keeps 
airplanes from landing on the antenna. 
“Two folded dipoles have more gain 
than one, so the antenna has two verti 
cal dipoles and one horizontal high and 
one horizontal low. The tail assembly 
was patterned after the P80 Shooting 
Star. It has a vertical stabilizer to sta- 
bilize any signal that happens to come 
by. Naturally Fretline is used to trans- 
mit the signal from one part to an- 
other. For strong-signal reception the 
antenna is equipped with a spigot or 
throttle to turn the signal down. For 
normal cruising it is recommended that 
the spigot be closed. 200 miles or more 
from the station, open it a little. 
“We are now working on a new and 
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stubs or tin foil helps the signal to over 
ride interference. 


4. An antenna-installed booster car 
reduce the effects of local oscillat 
radiation pickup by the lead-in 
Vertical instability 

The modern television receiver " 
high sensitivity and ar nproved | 
zontal synchronization system, In fa 
impulse noises and interference a 
ly to affect the vertical synchronizat 


To Rc 
Fig. 2—Colinear antennas are used to 
greatly increase horizontal directivity 
with consequent flipover and loss of 
terlace, more readily than other sect 
of the receiver 
1. Use stacked antenna systen t 
cause they exhibit weak sensitivity t 
ground level pickup. If noise sources at 


very close by, use well-shielded and 
properly routed transmission line 
2. The added 


can make a signal dominate the no 


selectivity of a boost 
degree—particulat 
installation. Wit! 


sensitive 


level to a greater 
an antenna-mounted 
the 
fine picture can be obtained without ar 
booster if a.g.c 
position. This method of operation pe! 
mits a good picture but does make the 
vulnerable to 
noises, when present, due to the weaker 
ag.c. 


more 


newer, 


Is set at its least active 


receiver more Impulse 


action. Use of a booster, althoug! 


it does not appreciably improve the pix 

ture, makes the receiver less suscept 

to impulse noises because a.g.c. actios 

can be turned up and contrast cont: 

reduced when receiving stronger signal 


with two or three 
syne amplifier-separator 

section integrator network, 
retrace line suppressor circuit 


Use a 


stages, mult 


and vertica 


end 
improved model that will do everyt ‘ 
manufacture its own signal, show tl 
picture—this might even do away wit 


receivers!” 
-end— 


television 


| 
— 
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SERVICING HORIZONTAL LOCKS 


By MATTHEW MANDL 


HILE the latest type of though relative voltage amplitudes will resonant section for increased sta 
horizontal lock systems use vary from one manufacturer to another. As with the phase detector, the 
fewer tubes than the older In order to facilitate adjustment of chroguide gives good stability, 
ones, the circuits are still the horizontal sweep system a test properly adjusted, for most of the 
complex and give rise to many of the socket is provided on the rear of the dle range of the horiz | hold cont 
trouble which occur in television receiver chassis. (Several other manu- At one extreme setting sync 
rs. Common defects are facturers are including test terminals immediately, while at the o 
Horizontal pull or weaving on their receivers for easy accessibility setting of the hold contro! 
Foldover and rapid checking.) The test socket be lost during stat 
Intermittent instabilit shown in Fig. 1 provides mentary removal of 
Total horizontal sync means of shorting the os- station break). In a 
Picture shift illat luring lock adjustments in whic 
Inadequate hold control range jumper from pin 1 to values have changed 
will be a gradual nar 
ige (pins l or 8) the stability ran 
hecking video output and readjustment 


These faults are usually caused 


change Values and tube 
ight maladjustments 
to the output of the The { ing 
properly adjusted, the Phe following 
video amplifier) general to all 
though some man 


me and only Phase system alionment condemned sere 


and part value 


ome 
ability present or 
vnehre H 
old control rang inadequate, the  S%ynchroguide alignment 
ind phase , adjusted. The a. Turn the horizonta 
omplheated a 
for the phase 


tments were 
the fol 


ten 


ocedure 


station tuned 
preferable and 
ht-hand ed f = desirable 


detect: b. Turn hold 
met} ! t nhorizor hold conti clockwise 
knob and turr 
Admiral i at horizontal or 
and a host o then appear 
advantage of th ” many or too 
the horizontal 


only single osciliator 
} i! ig uls ct 
used both pulse 2). until only 
ow appeat Se idth as 
sweep n ipp ame widt present 
seen in ste above 

« Repeat step 
the hold contre 
nodels, as well as by Motorola in thei: Repeat above procedures if necessars exer gene pe Vit 
While slight variation vy. Readjust center yr control fo stations, (Weak 
8 i ations 
prop mash some syne instab 

t among different models, the one proper pieture mast 3 
steps if syne 


1 is typical of the phase . 

and represents that Modern synchroguide If syne 

ta in thet rS-21¢6 The synchroguide type of horizontal t an oscil 

locks} trictly new, but shown in Fig 

waveform slug 
t versions are shown at PB of F 
stability tudes. That i 
should be as hig 


phase dete svstem is used by d ntrol and change : 
nghouse a number of the tability 


ater receiver 


consists of one system previous 

a 6OSN7-G1 ibe and compares 

pulse from the yne clipper greatet 
sawtooth developed in the typical modern version of the syn- 
Fig. 2. It is the P2. Adjustment of 
parison a correcting voltage (which svstem used in latest Hallicrafters will throw syne out 
receivers (Models 815, 822, ete.). This restored by adjusting 
range slug each time 
vertical amplifier of tl 
be unshielded to min 
probe capacity 


horizontal output. By such phase com 


restores proper phase relationship) is 
and applied to the grid of circuit is basically identical to those 

the horizontal oscillator used by many other manufacturers 
The oscillator is a conventional In the synchroguide the first triode 
cathode-coupled multivibrator with a section of the 6SN7-GT tube acts as 
stabilizing coil (L16). This stage also the control tube. The second section is a e. Remove the scope and check general 
uses a 6SN7-GT tube and the second conventional blocking oscillator circuit sync stability and range of lock-in 
triode section feeds the horizontal out- using a transformer for plate to grid Repeat steps “a” and “b” if necessary 

put tube. The waveshapes shown in feedback. At the transformer tap a The waveform peak adjustment 
Fig. 1 apply to any such = system, coil and capacitor (C148) form a very important with any synchroguid 
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ha 
ty 
n 
F 
en 
d 
t 
f 
| give only a 
decided tube ag we note 
hange w dsopre 
nization 
ecure good lock, ane (Fig 
ather iple Modern that the ctu lisplaces to t 
t ter té ‘ stime 1 
fewer tubs it adjustment pri” lent right) until a vertica ir appea 
Use 3 nper to hort out the 
tre much more exactin ind complex > a aS 1 procedure mu e done with 
ind on eritieal alignment proce ‘ \ i atter? 
lure will stable syne be secured Ad a fa ng signa 
The twe ten yener ‘ 
new receiver are tl tro illv « 
ten the vr tation elect 
The vochrogutde anotne channe 
ok nost popular and ain. Three or fe 
eceivel neluding tit a al i 
n ppea i t 
mmer (see Fig 
tte wl ente 
ll 
ot 
or na pive 
Repeat these 
used by Mot pe to point a 
cha \djust the tertia 
the wave fe 
equal amp 
vid peak I 
e sharp peal 
tertial slug 


ev 
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7- 
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BOOST VOLTAGE 
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| 
Fig. 2 


system if good syne stability is to be as- 
sured. If the broad peak is lower than 
the sharp peak the oscillator drifts and 
is more susceptible to noise interference. 
If the broad peak is higher the oscillator 
is actually “overstabilized” and the set- 
id control becomes critical. 


ting of the 


Pull-in—the ability of the system to pull 
nto syne with almost instantaneous 
action—will also be affected. 


While the scope is being used, other 
checks can also be made to 
evaluate the general operation of the 
system. If, for instance, the waveform 
shown in Fig. 4 is obtained at the grid 
of the oscillator (pin 4) it indicates cor- 
rect operation. These patterns also are 
useful in signal tracing the sweep sys- 
tem and help localize the stage which 
is causing sync instability. 

When replacing components in any 
horizontal lock circuit it important 
that close-tolerance parts used. 
Some of the values, for in- 
stance, are critical and exact 
replacement is important for good sta- 
bility. In Fig. 2, for instance, the values 
of R-166, R-170 and R-178 are quite 
critical, and manufacturers rec- 
ommend tolerances of 5% and even as 
1‘, ! Often one or two of these 
resistors may be of the negative co- 
efficient type in order to compensate for 
drift during warm-up. 

During servicing, try not to disturb 
the position of parts and wiring. When 
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waveform 


is 
be 

resistor 
quite 


some 


low 


as 


replacing avy components associated 


with the grid of either the control tube 
or the oscillator section of the 6SN7-GT, 
dress leads up and away from the 


chassis. 

An incorrectly adjusted synchroguide 
or phase detector system will influence 
width, linearity, and picture brightness 
with the fly-back high voltage systems. 
Poor stability will also cause some hori- 
zontal fold-over which is corrected when 
the system aligned properly. The 
grid drive to the horizontal output tube 
is established by oscillator output. 

Identical symptoms, however, will also 
result with defects in the output stage. 
This fact must be recognized and checks 
made when adjustments to the oscillator 
section fail to eliminate the trouble. An 
incorrectly set drive control will give 
poor linearity (stretching of the left 
side of the picture) and also have a 
loading effect on the oscillator and con- 
sequent instability. 

In the system shown in Fig. 2 it is 
necessary that both the horizontal out- 
put tube and the damper tube be good 
performers. Circuit values are quite 
critical, to establish the proper relation- 
ship between trace, flyback, and general 
efficiency. To secure the proper distrib- 
uted capacity necessary for high effici- 
ency, one leg of the damper tube fila- 
ment is connected to a tap in the trans- 
former. This provides approximately 
60 uuf of capacitance and a tube with 


poor characteristics 
reduce efficiency. Corr 
times be made by plac 


tors (value determined expe 


across the transformer 
5 or 4 to increase 


Ww 


width 
general performance. It is better hov 


PI 


ill cor 
ection 
ing’ s? 


termin 


and 


TO 


ERTIARY WAVEFORM ADJ 


can some 


ever, to check tubes and parts and re- 


place when necessary. 


this 


A poo! 


unless is suspected, 
unnecessary alignment work 
done on the oscillator system 


end 


dampe! 
tube can, for instance, cause foldover; 


may 


considerable 


he 
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the read 

our Clinie the hope 
that the forthcoming year 
a prosperous 
they are engaged 
n television servicing or in other 


extend t 


to be 


will prove 


one for them, whether 


tech 


nical endeavor The art is still growing 
; ind with it the inevitable opportunities 
Pees for expansion in activities and acquisi 


tion of new concepts and techniques 


The prospect of ultra-high-frequency 


tation has already in 
tluenced design in new television re 
eivers 
Many of these receivers are designed 
ibsequent u.h.f. reception with con 
ters or by insertion of special u.h-f 
in drum-type tuner rhe increased 
vularity of the latter type has been of 
vivantage to the servicing technician 
ecause ich tune end themselves 
eadily to repa 
Fig. 1 illustrates the printed-circuit 
; iner used by Hallicrafters. Removal of 
vire pring it each end of the tuner 
rmits withdrawal of the entire drum 
4 nd shaft seetion from the housing. A 
nilar arrangement employed in the 
tandard tuner and others used in mod 
a 


receivers 
With the dru emoved all parts are 
‘ ind can be checked or replaced 


vith ease The phosphor bronze springs 


! h make contact with the coil ter 
als can be eaned, lubricated, and 
ent upward to insure good contact 
ind eliminate noisy or intermittent 
peration 
Not only can u.h.f. coils be inserted 
nto the drum, but the present v-h-f. 


nes are readily removed and replaced 

This feature is a wel- 
from the complexity of 
which it was virtually 
mpossible to replace a defective capaci- 
without tearing the en- 
e unit apart. With those, most tech- 
niclans were forced to take out the en- 
tire tuner with considerable loss of time 
retracking the replace 


when defective 


ome change 


earher tuners, in 


tor or resistor 


and 


n wiring 


nent tuner 


Television 


Television Service Clinic 


Conducted By MATTHEW MANDL 


It is gratifying to note that even the 
wafer-tier tuners in the newer re- 
ceivers are far less complex than thei: 
older counterparts and also exhibit cer- 
tain advantages in maintenance work. 
Let's hope that such progressive think- 
ing will be applied to other circuits in 
the television receiver. 


new 


White line at top of picture 
A short while afte replacing the ‘ 
Rend 
appeared 
ture. Adjust- 


ment of controla did not help, 


ca output transforme) 


eceiver a bright white ne 


across the top of the 


nor did re- 


placement of tubes. I've taken voltage 
tnd resistive checks, but values seem 
close to ormal. The transformer was 


not an exact replacement, but was one 


designed } a similay G. 


Baltimore, Md 


stics of the new trans- 

sufficiently different 
from the origina this trouble 
The white line indicates crowding of the 
initial vertical 


The characte 
former may be 


to cause 


sweep trace and possible 
transient oscillations in the vertical sys- 
Make several checks to verify if 
the offender before 


tem 
the transformer ts 
replacing it 

First of all, check the network of 
esistors and capacitors (the integrator 
circuit) feeding the vertical] oscillator 
If these okay use 
your scope to observe waveform linear 
input and output of the ver 
This will help you to de 
nonlineat 


trouble 


components check 
ity at the 
tical amplifier 
tv occurs 


termine where the 


and so localize the 


Crowding at right 


I veplaced the yoke on an RCA type 


630 chassis with the new type designed 
to give full focus. Since then I've beer 
inable to correct for crowding on the 


right hand side of the picture. Replac 
ing tubes didn't help and all parts check 
all ght. Is it possible that the 
yoke does not atch the flyback trans 
forme S.. Long Island, N. ¥ 


neu 


Fig. 1—This Hallicrafters turret: is typical printed circuit front end. 


A compressed right side of the pic- 
ture, as shown in Fig. 2, could very we! 
be caused by a mismatch. For good re 
sults in terms of linearity and general 
performance, both the horizontal output 
transformer and horizontal deflection 


coils should be matched 
Try adjusting linearity, drive and 
width controls, readjusting each one 


slightly after changing the other. Als 
try different values of capacitors in the 
‘inearity filter 


of the damper-tube. 


Fig. 2—Compression at picture's right 


If these measures do not yield satis 


factory horizontal linearity, you wi 
have to get a matching output trans 
former for the yoke, or vice versa 
Booster overload 

am located maf ge area md 
using a booster with a id al 17K1 


there 
tion of the 
tuned for 


is a noticeable pulling and distor 
when the 
signa strength / 


pieture booster is 


mastimum 


can eliminate this condition by reducing 


booster output thro igh detuning, but 
lose picture quality How can I get 
maximum signal without distortion’ 


W. A. R., Hazleton, Pe 

Severe pulling is usually indicative 
of clipped sync, an overloaded a.g.c. sys- 
tem, or an oscillating stage in either 
booster or receiver due to excessive 
nal amplitude. 

Your symptoms 
output from the 
trouble disappears 
Inasmuch as boosters have n 
means of controlling gain you should 
provide a means for varying booster 
bias, or use low-value resistors across 
the transmission deter- 
mined experimentally). If pulling oc- 
curs for all stations you can 
booster-tube bias by increasing cathode 
resistor value until output is at the de- 
sired level 
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indicate excessive 
booster because the 
when you detune. 


most 


line (values 


increase 


for 


7 
i 
“ 
2 
= 
- 
» 
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Picture weave at top 

On a converted RCA 721 a slight ver- 
tical tremor exiats, the picture is bent 
slightly at the top and weaves on the 
point of tearing. I have replaced all in 
tegrator capacitors, have made a.f.c. ad- 
justments according to the manufac 
turer's manual, and have checked ver 
tical and horizontal sweep-circuit tubes 


S. &.. Be rge nfield, N. J 


Bending at the top of the picture, as 
shown in Fig. 3, indicates insufficient 
syne pulse amplitude and possibly a 
change of sweep-circuit operating char- 
acteristics. 

Try a new V104B, 6AL5 sync-limiter 
tube as well as a new 6SN7-GT syne 
amplifier-separator. A change of char- 
acteristics in the 12AU7 video amplifier 
(dual video amp) can also clip the syne 
pulses even though the tube checks O.K 
in an ordinary tester. 

Check for proper plate voltages at 
both sweep oscillators, particularly for 


Fig. 3—Bending at top of the picture 
is the result of insufficient syne 
pulse and trouble in the sweep circuit. 


increases in voltage boost brought on 
by conversion. Improper alignment of 
video i.f. stages can also cause the 
symptoms you describe because it can 
contribute to poor low-frequency re- 
sponse and thus decrease syne ampli- 
tude. 


Interlock fuse trouble 

I have had persistent trouble with a 
Phileo 51-T1870 in which the interlock 
fuse burns out on an ave rage of once a 
week. I've measured the line voltage 
where the receiver is used and it reads 
125 volts consistently. How can 1 remedy 
this situation? E. S., Havana, Cuba 


Inasmuch as most receivers are de- 
signed for operation from 110 to 117 
volts a.c. the high line voltage you men 
tion would increase the voltages in the 
receiver and thus cause abnormal! cur- 
rent drain, A heavier fuse could be in- 
stalled but it would not decrease exces- 
sive screen and plate voltages in the re- 
ceiver. You can use a line-voltage-drop- 
ping resistor provided that ‘its wattage 
rating is adequate in dissipating the 
heat developed by the current through 
it. A more expensive but highly satis- 
factory solution is to use one of the 
voltage-control transformers sold by a 
number of manufacturers—RCA Isotap 
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WP-25A, Sola CVA constant voltage 
transformer, or UTC Varitran, or an 
equivalent type 


increasing fringe gain 

I have used good high-gain antennas 
to receive the four television stations 
from Chicago, which is 100 miles from 
here, with pretty good results when us 
ing a booster. I have been thinking or 
building an elaborate booster, similar to 
the Jerrold master booster used with 
their community antenna systems, wv 
order to assure consistently good recep- 
tion. | intend using this fora single re 
ceiver only, not community work, and 
would appreciate your comments o 
this. E. B., Vanwatosa, Wis. 


Inasmuch as your results are almost 
what you desire we would not advise 
going to the trouble of building a com- 
plex booster. Instead, why not try in- 
creasing signal pickup by using two 
boosters in series? These, if properly 
tuned, will give substantial signal in 
crease. You could also use open-wire 
line, for this has less loss than the 
flexible solid plastic types. Also increase 
antenna height, if possible. 

You could instal] four Yagi antenna 
(5-element affairs) which should give 
you a gain of around 10 db. You would 
have to run four transmission lines to 
the receiver and use a switching ar- 
rangement. While slightly inconvenient, 
this is less expensive than the complex 
booster you propose 

Each Yagi, of course, should be de- 
signed for the single channel! it is t 
pick up and must be oriented carefull) 
Yagi antennas have not only extremel) 


narrow band response (good for orl) 
one or two channels) but a sharp unid 
rectional pickup lobe which steps p 


both gain and selectivity 


Ineffective horizontal hold 

I've encountered some trouble lately 
with two Bendix model 2051 receivers 
in which the horizontal syne drifts and 
requires constant resetting of the hori 
zontal hold during the firat hour. Afte: 
that time the hold control is set at the 
extreme end and horizontal sync is no 
longer possible How can 1 remedy this 


1. S., Laurel, Md 


These receivers use a phase detector 
and a blocking oscillator type of syn 
lock system. Other than the hold-contro! 
adjustment, no means are provided fot 
correct alignment when loss of hor 
zontal syne occurs. 

Try several 6SN7-GT tubes in the 
horizontal oscillator-phase detector cit 
cuit to see if one gives better stability 
than the other. Some 6SN7-GT tubes 
have sufficiently different characteris- 
tics to make considerable difference in 
horizontal stability range. 

Check for incorrect value resistors in 
the plate circuit of the 6SN7 section 
which is connected to the hold control 
If necessary check all sweep circuit 
parts and replace those components 
which do not test within 5% of the 
schematic values 
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A.c.-d.c. receiver conversion 

What suggestions do you have for 
converting a Belmont 10DX22 (a.c.-d. 
model) to a 14- or 20-inch tube? I would 
like to leave the a.c.-d.c, feature undis 
turbed. H. C., Detroit, Mich 


This receiver uses three horizontal 
output tubes (50B5) and an r.f. type 
high-voltage supply with dua! 35L6-G1 
tubes. Conversion to the rectangular 
tubes or any others having a high deflec 
tion angle is not recommended because 
of the extensive changes which would be 
necessary. Inasmuch as you do not want 
to disturb the general features of the 
receiver, you could use any of the 12 
inch tubes without making major 
changes. Depending on the choice of 
tube type minor changes in the ion trap 
or 2nd anode plug for the picture tube 
may have to be made. Sixteen-inch 
round tubes having small deflection ar 
gles such as the 16LP4, 16MP4, and the 
16ZP4 (the latter using a single ion 


rf 


trap) can also be used. Others could 
also be used but some have no outer 
conductive coating such as your present 
1OBP4 tube and would require the add 
tion of another h.v. filter capacitor. S 
others are metal and require pecia 
precaution and high-voltage liated 


mounting 


Decreased brilliancy 
When I turn the brightness 


on my receiver, the brillianey crea 
up toa certaim pomt When It ti 
control farther, the brillianey actually 
decreases instead of getting they i? 
full setting of the control the picture 


much dimmer that at half-setting. R 
hieag o, Ill 

Often a decrease in brightness for an 
advance of the brilliancy contro] is due 
to a faulty 1B3 high-voltage rectific 
When the 1B3 emission falls off and 
the high voltage is slightly reduced the 
symptoms you describe will occur. As 
the brilliancy control is advanced it in 
creases the electron stream within the 
tube and the space charge effects 
around the tube phospher increase als« 
With reduced velocity (due to lower 
high voltage) there isn’t sufficient force 


to dislodge a proportionate number of 
electrons by the secondary emission 
process and the result is decreased ir 
stead of increased brilliancy. Substitut 
a new 1B3 tube and also check hor 
zontal output and damper tubes, as w 
as the ion trap setting 

Note; Letters addressed to this Clini 
are answered directly and those of ger 
eral interest are published. When writ 
ing to this department enclose a self 
addressed envelope and give mode! num 
ber of receiver, manufacturer, cha 
number, and tube complement. List a 
of the symptoms pertinent to reliable 


urate d agno Ir 


clude such information as antenna type 


evaluation and a 


channel numbers of stations which car 
be received in your area, and what pre 
liminary checks you have undertaken 
prior to writing us 

end 


“\mmetry is the fundamental feature 
maximum oof three receivers may be 


{ device which makes it 


possible to use two or three 


receivers on one antenna without 


loss of signal strength 


amplifier, A 


By EDWIN BOHR 


DISTRIBUTION AMPLIFIER 


viance 


in tubes, but it 


th-while 


fependa 
does 


The 


at mpor 
n bution amplifier is 
n remote locations, and as many 
are used 
sush-pull circuit results 
n greater bandwidth, better r.f. by- 
yaa ng with better line balance and 
pedance match 

The gain of each stage is approxi- 
mately unity over the entire range of 
PV channels and the FM band. Band- 
width is extremely broad by virtue of 
the low value of load resistance used in 

each plate-—3S00 ohms plate-to-plate 


Artificial line 

The heart of the distribution amplifier 
s the 300-ohm artificial line. Amplifier 
tubes are connected at intervals along 
this line, distributing the signal to other 


benaves ist 

1 iine, but ina 
the impedance 
buted capact- 

»>paralle 


line the 


furnished 

L4 (see 

is supplied 
apacitance of 

capacitance of the 
part of this low 
bes produce only 
irbing effect on the 
pagated down the line 


happens: The signal 


arriving at the “300-ohm in” 
fed to the artificial $00-ohm | 

the signal travels along 

reaches the first pair of 6BC5 


s fed to the first outle 


only two outlets 
can be terminated 
resistor connected a 


out” terminals. 


Construction 
Since the amplifier 
a small aluminum ut 


of the chassis in terms of 


6BC5(4) 


Fig. 1—Hookup of the push-pull dis- 
tribution amplifier. The power pack 
may be any a.c. type which will supply 
the required voltages and currents. 
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Underchassis view gives a 
good idea of the symmetri- 
cal placement of the arti- 
ficial transmission lines 
and terminating resistors. 


length is small. This, in addition to the atch for channe! “Y" will be obtained making possible universal TV and FM 
push-pull feature, reduces bypassing by pruning the lead from the channel outlets for several service benche na ' 
problems. Be sure to use physically booster and vice versa. In othe epair shop. With experience othe 
small capacitors and to trim the lead words, the lead from each booster acts foe the broad-band amplifier wil 
wires until they are just sufficient] as a stub for the other booste yest themseive to the «¢ ‘ ents 
long to reach from one connection t Fig. 2-d shows how two units may le constructor 
another. connected in series for additional 
Wire in the artificial line coils first outlets. Theoretically, the number of walt 
because these are the least easily de receivers that may be added is limit 
formed and rearranged. The 15,000 less, and if an odd number of receivers Resistors: 2—56, 2—15,000, 4-180. 4—!,000 ohms 
ohm resistors from each side of the is to be used in the system, one of them Supanibores 4— 002 uf, disk ceramic, 4— 0012 uf 
artificial line to ground simply prevent can take the place of the resistor tubular ceramic : 
the 6BC5 grids from floating If no-loss signal distribution is de 

No power supply is built into the red and isolation is needed between ength 
amplifier. This design is more flexible eceivers to reduce interference, thi 
nd allows a smaller and bette~ shielded feed system is just the thing. ['M re sockets, hookup wire assorted hardware 
r.f. chassis. Any power supply that wil ceivers can be fed with TV receiver end 

ovide from 110 volts to 125 volts dx 
at 40 milliamperes and 6.5 volts at 1.2 
amperes will work. If extra outlet 
stages are added it will take an extra 
10 milliamperes plate current and 0 
amperes filament current for ea 
additional tube. 


Applications 
Since its voltage gain is approx 


mately unity, the unit is actually 


power amplifier—the same signal volt 
age is developed across several 300-ohm 
loads. If a booster is presently used 
ahead of a single TV set the same 
hooster should be used ahead of the 
distribution amplifier. See Figs. 2-a and 
2-b. When several TV stations are re- 
ceived from the same direction a broad- 
band high-gain antenna system, such as 
a rhombic or conical, may be fed to the 


distribution amplifier for all-channe! OSTRIG AMP 
operation. In this case, if a booster is “ 
needed between the antenna and dis 
tribution unit, all-band boosters that 2 
require no tuning should be used. b ouriers” OUTLETS 

Two separate single-channel anten- 
cn aed aie po ee nae t Figs. 2-a and 2-b—If a booster is used, the same booster will amplify equally 

. . hae" for all three receivers if placed where indicated. (It may also be placed in any 

the distribution unit as shown in Fig. 


one of the three leads if only one set requires a booster.) Fig. 2-c—If two an- 
tennas are used, they may be hooked up as shown, using the lead from the 
one channel as a tuning stub for the other. Fig. 2-d—If any even number of re- 
ceivers are connected to one antenna, a 300-ohm resistor terminates the OUT lead. 


2-c. Two boosters can be paralleled with 
quarter-wave crossover sections of 300- 
ohm line. According to Fig. 2-c, best 


JANUARY. 1952 


ae 
BOOSTER ¢ 
| 


Television 


By T. E. CANTOR 


chassis, manufac- V4-damper tube will enable the shown in BLACK and components or wir- 
most companies since deflection circuit to deliver more high ing which must be added or changed ar 
considered one of the best voltage and deflection power at no in- shown in BLUE. 
in the field and is still fea- crease in B-plus drain. The Du Mont The diagram is divided into two se 
as a fringe-area and custom model HIAI flyback transformer and Y2A1 __ tions by a dashed line just to the left of 
many firms. Since the initial cost of — ferrite yoke provide edge-to-edge sharp- the 6BG6-G. The 12 steps required 
10-inch 630 model was hivher than ness on 70° tubes. They are mechani- successful modification of the horizon- 
irge-screen console models today, ally interchangeable with the original tal circuit of most sets are applied to 
owners are reluctant to part with omponents and perform well in 630 the section of the circuit on the righ 
fine performing but small-screen conversions of the dashed line. Make these chan 
the few dollars of trade-in al- When the 630 is fully converted ac- first: 
1 them toward a 17- or 20-inch ree- cording to the instructions given here, 1. Remove the 


origing 
lar-tube model we reserve of high voltage and deflec- flyback transformer. 
technician who is on his toes can ! great that it is possible linearity and width coils may | 
wwner Low he may “hav to inte 16-, 17-, 20-, and 24- 2. Remove 6,300-ohm damping 
oo,” by converting — inch ctangular tubes direcily in the sistor, connected between plz 
same chassis esetting the horizontal cathode of the 5V4-G dampe 
nay have been offered irive control the only adjustment 3. Replace the high-volt: 
w be overloaded in required 
extra sweep and high 
juired for the rectangular 
a fallacy since the use of 


capacitor with one rated 
Connec* the negative side 
Horizontal output modifications plates of 5V4-G damper tube 


of to ground as in the original ci 
1 high-efficiency ferrite-core flyback Fig. 1 shows the horizontal deflection This adds the boosted voltage 


nsformer and yoke and the elimina- circuit of the typical 630-type receiver. ries with the high voltage, raisir 
the ‘O0-ohm resistor shunting Original wiring and components are about 1.5 kv 


If an insulated mounting is not pro- 
vided for the high-voltage filter ca- 
pacitor, construct one from bakelite 
sheet and fasten it across the punched 
hole in the chassis where the original 
capacitor was mounted. This is shown 
at a in Fig. 2. An alternate method 
is to support the bakelite sheet on 

two bakelite or ceramic standoff in- 
1/2 6SN7-GT ) sulators as at in Fig. 2. In either 
HORIZ SCH Wad (DUMONT case, take care that the positive ter- 
° , minal of the capacitor is at least 1 
TO VERT CENT inch away from any low-potential 
[cont points, and the negative termina! at 
least inch away. 
at 4. When converting doubler cir- 
cuits, disconnect one rectifier tube 
socket and wire up the other for sin- 
gle rectifier operation. The high-eff- 
ciency components provide more high 
voltage with better regulation than 
the original doubler circuit. 
5. Fasten the new flyback trans- 
former to the chassis in the mounting 
Fig. 1—The required modifications for the 630 conversion are indicated in blue. holes of the original transformer. 
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Fig. 2—Ways of mounting h.v. filter 


6. Omit the 5.3-ohm series resistor 
if the flyback transformer has a one- 
turn filament winding. Solder the fil- 
ament leads directly to pins 2 and 7 
on the 1B3-GT The resistor 
must be used if the transformer has 
two filament turns. 

7 wide-angle 


socket. 


ferrite 
yoke as in the original circuit except 
for the following change: Connect 
the red horizontal lead to terminal 4 
alone of the flyback transformer and 
disconnect the damper plates. 

8. Connect terminal 7 of the flyback 
transformer to the plates of the 
5V4-G damper tube and connect ter- 
minal 5 to B-plus. Connect terminal 
1 to the end of the linearity coil that 
connected to terminal 1 of the origi- 
nal flyback transformer. 

9. Connect the width coil across to 
terminals 5 and 6 of the flyback 
transformer. Omit the width coil if 
maximum width is desired. 

10. Insert a 47- to 100-ohm, '2-watt 
parasitic suppresgor resistor in series 
with the 6BG6-G grid if not already 
in the circuit. 

11. Change the values of C186 and 
C188 (bypassing the linearity coil) 
to 1.0 and .05 uf respectively. Use 
600-volt units. 

12. Connect two 10-uuf, 2,500-volt 
capacitors in series from terminal 4 
of the flyback transformer to the grid 
of the 6BG6-G. This provides feed- 
back which produces additional swee» 
and high voltage. 


7. Connect a 


Increasing horizontal drive 

If still more horizontal sweep and 
high voltage are required make the 
changes shown in RED left of the dashed 


line dividing Fig. 1. The following 
changes will increase the horizontal 
drive. 

1. Change resistor R204, in the 


plate circuit of the 6SN7-GT hori- 
zontal discharge tube from 680,000 to 
330,000 ohms, and the .001-uf cou- 


pling capacitor C178 to 270 wuf. 
JANUARY 
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2. Remove the original horizontal 
drive circuit consisting of C179 (680 
uuf), R210 (6,800 ohms), and the 
20,000 ohm drive potentiometer R187. 

3. Add a 25-280-uuf padder capaci- 
tor from the grid 
6BG6G to ground, and a 390-yuuf dis- 
charge capacitor, in the plate circuit 
of the 6SN7-GT horizontal discharge 
tube. These changes provide 
than enough horizontal drive. 
pling capacitor C178 was changed to 
270 wuf to bring the drive down to 
a usable range. Use the original 
value (.001 uf) if maximum drive is 
required 

4. Use the padder capactor as the 
drivecontrol. Turn the adjusting screw 
until white 
drive lines appear on the screen, then 
clockwise until the lines just fade out. 
This is the point of maximum usable 
drive. 


resistor of the 


more 
Cou- 


counterclockwise over- 


Vertical sweep circuit 

The increased high voltage makes it 
necessary to provide more vertical 
sweep than it is possible to obtain with 
optimum adjustment of the vertical 
height and linearity controls. In this 
case, make the changes shown in red in 
Fig. 3 and described in detail below. 

1. Substitute a 6V6 for the 6K6 

vertical output tube. 

2. Increase the voltage on the plate 
of the vertical output tube by re- 
ducing the value of resistor R179 (in 
series with the red primary lead of 
the vertical output transformer) 
from 10,000 to 5,000, 2,000, or 1,000 
ohms as in Fig. 3, connection A, Use 
the highest resistance that will pro- 
vide sufficient vertical sweep with 
good linearity. 

3. If still more vertical sweep is 
desired, then disconnect the red lead 
of the vertical output transforme: 
from B-plus and connect it to the 
boosted voltage at pin 1 of the flyback 
transformer through 10,000 to 5,000 
ohms, 2 watts, as in Fig. 3, connection 
B. Be sure the 10-uf, 450-volt de 
coupling capacitor C221C is NoT dis- 
connected. Use the highest resistance 
that will provide good vertical lin- 
earity and sufficient sweep, as this 
connection loads down the boost volt 
age and reduces the high voltage 
about 1 kv. 


Foldover 

The large distributed capacitance of 
the high-efficiency yokes and flyback 
transformers often increases the hori- 
zontal retrace time to 10-15 micro- 
seconds, resulting in one side of the 
picture being folded over. 

Adjusting the phasing slug (under- 
neath the chassis) of syne discriminator 
transformer may make it possible to 
position the foldover off the screen. If 
the condition is still evident, then the 
negative pulse which produces the re- 
trace may be applied directly to the 
screen grid of the kinescope to blank 
out the screen during the retrace. See 
Fig. 4. The screen grid (pin 10 on the 
kinescope socket) is the red lead in the 


| 
kinescope cable. The 50-uuf coupling 
capacitor may be varied from 20 t 
100 put 
Focusing 
Remove the 1,800-ohm resistor R1s 
shunted across the focus coil as it 
Fig. 5. This provides the higher focu 
ing current required for the highs 
anode voltage. If the proper foc 
range is still not available, then subst 
tute an RCA 202D2 or RTMA 


JETEC109 focus coil 
a resistance of 
what different 
trically 


These 


170 ohms and a some 


units have 


mounting, but are elec 
interchangeable 
original focus coil. 


Elimination of arcing and corona 

The majority of converted sets 
designed originally for voltage of 7-11 
kv. It will be necessary to take specia 
precautions to avoid corona or arc-ove 
in the 
connections on the 


were 


high-voltage cage. Be ive 
high-voltage 


fier socket are rounded and free fro 
sharp points. If arcing occurs from the 
rectifier socket to ground, insert a sheet 
of bakelite inch to inch thick, 
layers of rubber tape, on the cha 


directly under the socket to effective 
insulate it 
curs from the cap of the re 
to the top of the 
replace the spring clip on the cap witl 
an Alden or Warren type plastic cap 
cut out a section of the cage dir 
above the cap. If 
apply a thick coat of Amphenol poly 
styrene dope to all 


from ground. If arcing o« 
tube 


high-voltage cage 


corona 18 present 


high-voltage sur 


faces. Be sure the dope is completely 
dry before applying power, as it 
solvent is inflammable. 
end 
Sse 6ve 
a> 


TO SA, 2K, 1K 
3 
' 
Fig. 3—Make changes shown in black if 
greater vertical sweep range is needed 


Fig. ‘ircuit for reducing foldover. 


Fig. 5—Remove R183 to improve focus. 
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PICTURE TUBE REPLACEMENT GUIDE 


By E. WM. SCOTT 


Tube type Bulb diemeter Over-all lon trap Base Anode 
er diagonal length type diogrom connector notes 
(inches) Fig. No. 


HIS tabulation of  picture-tube 


characteristi is prepared to as- 10-inch glass round, 50 degrees 


sist the technician and tube sales- gh : coy 
man in selecting the tube best 10FP4 1012 
: uited for a parti ular job Tubes are 10CP4 1012 14658 None 1 Ball 
; listed in groups according to size, shape, 
construction (metal or glass), method 10-inch glass round, 50 degrees, electrostatic focus 
of focusing, and deflection angle. Tubes 1012 1758 None Cavity 
having the same electrical and physical 12/2-inch gless round, 50 degrees 
characteristics and differing only in the , 
changeable without modifying the cir- 12CP4 216 3 Cavity 
r » ple » 2716 18 2 Cavity 
cuit or cabinet. For example: the 1 VAP4, 12wP4 12716 1734 Special 
IDAP4-A, I9AP4-B, 19AP4-C, and 12KP4 127 16 1758 Cavity 
‘ , are ide 129P4 127 16 712 Bol! 
1VAP4-D are identical except for the 1234 12 1712 1 Boll 4 i 
treatment of the face plate. All types 12RP4 2 1712 1 Boll a 
employ magnetic focusing except where lectresteti 
tied in the tal 12% 40 deg focus 
| hee i e table. inch gless round, 
Picture tubes can be divided roughly \2AP4 12316 2538 None 4 Cop ec 
into two classes according to their de- 12¥a-inch metal round, 54 degrees 
flection angle The first covers tubes 
f n 50 to 6O degrees and the second 12UP4 12716 158 Double 1 Cone lip ry) 
cludes the wide-angle 66- to 70-degree 14-inch glass rectangular, 70 degrees 
type Rectangular tubes which have 14896 1311/16 1613 16 1 Cavity 
vertical and 65- to 66-degree 14EP4 1331 16 161316 
vine 1 deflection angles are liste 14CP4 131116 1634 1 avity 
horizontal deflection angle are listed 1339/16 163/4 
according to the diagonal deflection 
ungle (70 degrees) in accordance with 4-inch glass rectangular, 
q the method which seems almost uni- 14G6P4 122132 17316 Single 5 Cavity 
versal among tube manufacturers and 5-inch 4, 50 dear 
the TV service industry. A new deflec- q 
tion yoke and possibly a new high-volt- 31 7/8 
age and deflection transformer will be 15-inch glass round, 57 degrees 
required when replacing a 50- to 60- 1SAP4 1834 2078 iene 1 Ball e 
/ degree tube with one of the 70-degree 1S0P4 1634 2078 Single 1 Cavity 4 
typ 
The new electrostatically focused pic- 
ture tubes are available in three types. 16QPr4 1618 ~—- ae 
In one type, the focusing anode must be Cavity 
ipphed with a potential of 2,000 to 
1 
5,000 volts. This type requires a sepa- saae 1618 Cavity 
i rate high-voltage rectifier to supply 
the focusing potential. A second type 
requires focusing voltages between 0 16LP4 1578 
and 500, The newest of the electrostati- Cavity ef ¢ 
cally focused types have a new electron 118 
gun designed so the electron beam is 
always focused without special focus- 5378 Cavity 
ing potentials. In fact, these tubes do 
net even have an outside terminal con- 
nection for the focusing electrode. 1578 1 Cavity 
lowers $78 1 Covity ah 
perating voltages must be consid- 16SP4 Cevity 
cred when converting a set to use a levers is78 
picture tube several inches larger than 19 3/8 
the original. The circuit changes re- 
quired can be minimized by observing 37/8 228/16 
the operating potentials on the original 
tube and selecting a replacement tube snsdcaaetrandceibiiae 
which will is78 ws 8 Double Cone 
under similar conditions. As a rule, a 
difference of 15‘. in operating voltages 16-inch metal round, 70 degrees 
can be tolerated. Maximum accelerator 166P4 Single 1 Cone 
(grid No. 2) voltage is 410 for most 
tubes regardless of ‘size—except for the 
1OEP4 and 12AP4 whose maximum 1eacre 1s 7/8 20 7/8 
: voltages are 330 and 250 respectively. 
The maximum anode voltage is ap- 178P4 4658 1958 Single 1 Cevity 
i proximately 1,000 volts for each inch of 17ar4 1658 158 Single 1 Cavity 


screen diameter or width in rectangular 
RADIO-ELECTRONICS for 
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Fig! 

tubes. For typical operation, anode 

voltages range from 9,000 to 11,000 for 

Tube type Gunster Anode 10- to 12-inch tubes, up to 12 kv for 
(inches) vee 14- to 16-inch types, and 12,000 to 

16,000 for tubes up to 24 inche rhe 

17-inch glass rectangular, 70 degrees h.v. electrostatic focus 30BP4 has a maximum anode voltage 

17FP4 434 1958 Single 5 Cevity of 30,000, with 23,000 being typical in 

‘tice 
practice 
-inch glass rectangular, 70 degrees, |.v. electrostatic focus Self-focusing and low-voltage ele 
17HP4 193/16 458 Single 5 Covity trostatically focused tubes can, in some 


instances, replace magnetically focused 
types. High-voltage types can be used 


17-inch metal rectangular, 70 degrees 


were Single ’ Cone in conversions where the high-voltage 
17-inch metal rectangular, 70 degrees h.v. lectrostetic transformer is replaced al cir 
cuits employing electrostatically focused 
176P4 1S 17/16 wills Singie 5 Cone ° tubes are shown in Figs. 4 and 5 of 
17-inch gless rectangular, 70 degrees, self-focus the article “Novel 1952 TV Circuits” in 
this issue. These circuits show Zenith’s 
193,16 Single ry Cavity to the focusing electrodes. Other manu 


facturers may use slightly different 


17-inch metal rectenguler, 70 degrees. |.v. electrostatic focus circuits. 


177P4 16 13/16 195/16 Single 5 Cone e We have listed only magnetically 


19-inch gless round, 66 4 deflected tubes of 10 inches and large: 


There are only a few electrostatically 
22 Double 


19DP4 78 2112 Do Cevity leflected types. These are not readily 
196P4 1878 2114 replaced by electromagnetic types. In 


each particular group of tubes, the 

19-inch metal round, 64 degrees types are listed in descending order of 

19AP4 183.4 22 Single ’ Cone e size. Thus, when substituting a tube of 
the same screen size as the original or 


19-lech glass rectangular, 70 degrees when selecting a tube for a conversion 


195P4 358 213,16 Single 1 Cavity e job, a tube low on the list is preferable 
were Wve a1v2 le ’ Cavity to any of the types above it when best 
20-inch glass round, 54 degrees | utility of small cabinet size is an im 
208P4 2038 28 portant factor in the selection, For 
3/4 None ’ Cop e example, if you are looking for a 12 
20-inch gless rectangular, 70 degrees inch tube to squeeze into a 10-inch 
29 3/32 9/8 Slagle cabinet, a 12J1 4or1 RI will r 
20CP4 20 3/32 217/16 Single 1 Cavity likely to fit than a 12LP4 or 12TP4 
because the former types are 1% inches 
20-inch glass rectenguler, 70 degrees, h.v. electrostatic focus shorter and about % inch smaller in 
20FP4 20 3/32 2218 Single 5 Cevit diameter than the latter type 
20GP4 20 3/32 Single 5 Cavity 
Footnotes 
20-inch glass rectangular, 70 degrees, |.v. electrostatic focus 
20HP4 20 3/32 2134 Single 5 Cavity 1—Tube + xt tive 3. A 
500 uf jh-voltage filter car 
20-inch glass rectongular, 70 degrees, self-focus tube A 
aq. When this type is replaced 
20574 203/32 2134 Single 6 Cevity side coating, gr J the coating to the 
: = je type tube. Has no N 2 grid. F 
tetr tube Alter where y 
203/4 225/16 Single ’ Cone to permit use of tebe being wed replace 
21-inch glass rectanguler, 70 degrees This tube hos 25 volt, 2: 
ers et t 6x 3 heate 
217/32 2338 Single 1 Cavity 
sce ¢ ate rvat e 
2 inch gless rectenguler, 70 degrees ; Mt us thers th group hove 40 h rad 
20KP4 217/32 27/8 Single Covity 
group use ty ocus CO 
22-inch metal reund, 70 degrees {—Foce-plate curvature hes Sé-inch radius: others 
22aP4 2011/16 227/8 Single i] Cone a in this grouping have 27-inch rad 
24-inch metal round. 70 degrees g—Deflection angle is 50 degrees. The deflection 
angie is 60 degrees for other tubes in this group 
24AP4 2418 2315/16 Single 1 Cone @ 
h—Radius of face-plate curvature is 5% hes 
24-inch metel round, electrostatic 
degrees, iv. focus i—Radivs of face-plate curvature 40 hes: all 
248P4 24418 2414 Single 5 Cone others in this group have 27-inch rad 
30-inch mete! round, 90 degrees j—!78P4.A ond -B have outside conductive coating 
has not 
308P4 3018 239/16 Single 1 Cone 


Tube types printed in light-face type (12AP4 P4) 
are obsolete 
—end— 
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A Three models 


All Channel Antenna 
W vodside ¥ 


Alprodee 
Kempton 
Mineral Wells, Tex 

i est tower Perma 


nm t ers Three 


American 


Phenolic Corp. 


i530 S. 54 Ave 
thicago 56, Tl 
e antenna inule-bay and 
piewy-back n- 
ning srrestor 
ators, and mast 
Antenna Products 
N. Lincoln Ave. 
(hicawo 13, 
i ing hannel Yagi 
Yagi 
Higt w-band folded 
‘ n Chimney mounts 
wall vent mounts, and 
Ilwenty-nine anten- 
nae mente 
Haker Mle. Co 
Pevansville, Wis 
foot tower and 20- 
f tele 1 masts, 10-foot 
mast ections 10-foot 
fitted-end mast sections, and foot 
Heacon Corp 
Milwaukee Ave 
(hieago 18, 
pe horizontal-element 
or antenna 


Rlonder-Tongue Laboratories 


No Second Ave 


Mount Vernon, N.Y 
preamplifier ine amplifi 
e enna system, 2- 
and & et d bution 
Hrach Mfg Corp 


Division of General Bronze Corp 
200 Central Ave., Newark, N. J 


me nicals 

and 4-bay stacked con- 
' ie V 

1 dipole an- 
N mode Master 


sxial plugs, boost. 
whining arresters, masts 
ma and ma bases 

Hud Radio, Inc 

2118 55th Se 

Cleveland 3, Ohio 
Ad table chimney mounts, uni- 
versa ‘ heavy-duty wall 
” rner mounting brack- 
euying amps, mast coup- 
er and towers 

Cambarn, Inc. 

12.40 57th St 

Woodside, N. 
Tele ping indoor antennas, 


r nica rays, straight 
and f ed h w dipoles 
sindow ante Yagis 
Ma rubber 


base 
resters 


ther access 


Television 


TELEVISION ANTENNA 


Mig. Co 


(Channel Master Corp 
Ellenville, 
Fe Yaw n-line, V 
hiet ntennas for ng le- 
hanr it band 
More he Twenty 
‘0 ele ping 


Circle-X Antenna Corp. 
500 Market st 


Perth Amboy, N. J 
Hroad-band Cirelee-X antennas 
and f fed dipoles 
lwer ever models Masts 
Cornell-Dubilier Electric Corp, 


South Plainfield, N. J 
Conical, high-low, i 
traight 
Seventeen mode 
ta four 
mout ightr arresters 


Crown Controls Co. 
124 5. Washington St. 
New Bremen, Ohio 
Rotator Iw mi 
ring 


dels. Roller- 


bearing guy 


Delson Mig. Co. 

126 Eleventh Ave. 

New York 11, N.Y. 
Wind 
Five 


and indoor antennas 


mode Two-set couplers 

R. L. Drake Co 

1! Lengworth St. 

Dayton 2, Ohio 
filters. Nine models. 


Tower Co. 


427 Romayne Ave. 
Kacine, Wis 
TV towers roof mounts, ro- 
tating and fixed-pole rings, guy- 
wir amps, and twin-line test- 
ers. Eleven models 
Electronic Indicator Co. 
259 Green St 
Brooklyn, N.Y. 
Contea folded dipole, Yagi, 
a double-V antenna Chim- 
ney mount and accessories 
Energy Farm Equipment Co. 
Monticello, lowa 
All-hydraulic sectional TV mast, 
extended height about 60 feet 
Ferro Electric Products, Inc 
Kirkland, 
Sinwle 2+, and 4-bay onical 


antennas, Nine mode Acces- 


ies, ground rods, ete 


Fretco Television Co, 
1041 Forbes St 
Pittsburgh 19, Pa. 


Straight and folded = dipoles 
Three-, 4 6-element Yagis 
ut to channel. In-line folded 
high-low with directors and re- 
flector. Conicals, collinear ar- 
rays, super-loop, broad-side ar- 
rays phased arrays, istom- 
built arrays. “Fretline open 
wire transmission TV 
lights. Seventy-seven models. 


Gadgets Inc. 

3629 Dixie Drive 

Dayton, Ohio 
circ 


ilar 


2 chi 
t 


1330 10th Ave. 
Reckford, 
Single 2-, and 4-bay conical 
antenna Three models 
General Cement Mfg. Co. 
919 Taylor Ave. 
Rockford, Ul. 
Single 2-, and 4-bay nical 


fonset Co 

72 BE. Tujunga Ave. 
Burbank, (Calif. 

Radatr-type array including di- 


pole mattress ty juad- 
ature-phased d 
types; high- 


channel model 


pole curtain 


Wsband and all- 


Telescopic 


masts. Low-loss pen-wire ine 


Don Good, Ine. 
1014 Pair Oaks Ave. 


South Pasadena, Calif. 
Low-loss perforated TV lead-in 
wire. High-pass filters, TVI 


traps. Seven mode's 


Havgren Electronic Mfg., Inc. 
436 18th St. 
Brooklyn 15, N. Y. 


Chimney 


wall brackets, 
other 


ints, 


accessories 


Hi-Le TV Antenna Corp. 

3540 N. Ravenswood Ave. 

Chicago 13, I 
Indoor, outdoor spiral antennas. 
Two models 


Hy-Lite Antennae, Inc. 


M2 

New York 
«i dipole, straight di- 
pole, in-line, conical, bat-wing, 


Chir- 


V, and double-V antennas 


ty models 


Insuline Corp. of America 

36-02 35th Ave. 

Long Island City, ¥, 
Ww 


nd systems, 


including 


and biconical single, dou- 


ble 1 adruple arrays in 
standard and heavy-duty mod- 
les and indoor- 
dip 
ypes; kits and p 
ts. Forty-eight 
brackets, arrest- 
er mounts, and other acces- 
sories 
JFD Mfg. Co. 
6101 16th Ave. 
Brooklyn, N.Y 
Multielement and multibay di- 
pole folded dipoles, and n- 
ca with var modifications 


Antenna kits, 


filte masts, extensions, turn- 
buckles, cables, guy wires and 
ring eable clamps, and other 
accessortles 


Jerrold Electronics Corp. 

26th and Dickinson Sts, 

Philadelphia 46, Pa. 
Master antenna systems for 
apartment houses, dealers, and 
com myi nities 

Kay-Townes Antenna Go. 

Bor 92 

Rockmart! Ga 
High-eain, all-band, fringe-atea 
antepnas. Twelve, Cast- 


jounts. 
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Kenwood Engineering (o., Inc 
Kenilworth, N 


TV antenna wo nt r 
a ira 
nts tw € f 


brackets 
Knepper Aircraft Service Co 
Aero Television Tower Div 
4 Linden St 


La Pointe-Plascomold Corp 
(Vee-D-X) 
Windsor Locks, Conn 


Seven t Yug 
linear. S Ya 
gle-chanr 
for multict 
inea 

diy and fle 
and retl Tow 
ightr 


and other acce rie 
Louis Brothers 
3543 E. 16th St 
Los Angeles 23, Calif 
Ww - and nar ba 
masts, acce es. Seven m 
Milner Mfg. Co 
4359 Northview Drive 
Jackson, Miss 


A minum mast for 0 
100-foot installations 
sories 
National Electronic Mfg. Corp 
42-08 Vernon Blvd 
Long Island City, N.Y 
W ide-b antenna ster 


cluding ni i 
array 
duty 
arrays, wind 
door dipoles and ind 
folded dipoles Reeler Ya 
types; kit ar t 
units ty-sever n 
sts, bracke arr 

mounts ar her acces 

Oak Ridge Products 

37-01 Vernon Bivd 

Long Island City 1, N.Y 
straight and f i 
ine i 
and Ya array ‘ 
nels. Thirteen mode 

Ohio Aerial Co 

4 Lewis Ave 

Toledo, Ohio 
Conical antennas. Two mode 
Accessories 

Walter E. Peek, Ine. 

132 44th St 

Indianapolis 5. Ind 
Six, 12-, and 1 


Peerless Products Industries 


812 N. Pulaski Road 

Chicago 5 1 
Indoor brass dipoles. Two mod 


Penn Boiler & Burner Mfg. Corp 
Lagcaster, Pa 

Triangular and rectangular t 
rious lengths, 


-supporting 


for 


Corp 1 
Pe al antennas, dou- 
; Ma j ante ‘ I pole. Chim- Allentown, Pa 
: er acee ries tower th sociated m nt 
off insulators, lightning arrest- Ter «ot 
and brackets 
i e and her accessories one-piece tower and pole 
men 
J ro- 
ney 
ay 
| 
! tennas, boosters. One hundred 
h e mode | models Broad-band double- 
stacked, collinear-dipule cor ‘ 
ne mode 
both guyed a 
¥ower-top rotating motor 
motats, congret@) base blocks 
: pale bases, aed agsociated 
aha guy-wire rings, and 
or ies 


Penn Television Products Co. 
1336-40 Frankford Ave. 
Philadelphia 34, Pa. 

and hes 


«channel swite 


t couple base, chimney, 


-wire 


and 


clamps. 


Phileo Corp. 


A St. and Allegheny Ave. 
Philadelphia 34, Pa 
Far ar broad- 
band antennas. Folded higt w 
antennas, Yag hannel 
Ma anter Light- 
ester more rv 
ond wa n eight 
Steel m wo mod- 
' Ir 4 y r co- 
axial cable 
Philson Mfg. Co., Ine. 
60 Sackett St 
Brooklyn 31, N.Y 
de- a . 7 rr and arrays 
enna Ma himney 
Phoenix Electronics, Ine. 
Lawrence, Mass. 
‘ in-line nica folded di- 
pole, and stacked antennas. Over 
ent-pipe en 1 iversal 
Ten 


Price Tenna-Trailer Co 
Watseka, Ill 


Portable TV demonstrating unit 
TV masts 
Radelco Mfg. Co. 
7580 Garfield Blvd. 
Cleveland 25, Ohio 
Folded dipoles conicals, 
channe! and preassembled Yagis 
and i r antennas Twenty 
mode kits all and 
chimney mounts, and other ace 
essories 
The Radiart Corp. 
2571 W. 62nd St. 
Cleveland 2, Ohio 
Indoor “a 
hannel and double- 
ked our jed dipoles 
and reflec r and 
sigght-line ante ‘ Yagis 
to hanne Twer one 
Stacking s for con- 
super-\ raight-line 
enna and Yagi M ing 
equipment andoff ir ators 
uh ing arrester AnSMis- 
sion line, m 


Radio Corp. of America 
Electronic Components 
Harrison, N. J. 


nidirectional all-channel an- 
tennas, obe-s witching, revers- 
ible-beam, unidirectional arrays, 


chments. Lightning ar- 


reste guy rings, and mount- 
ing brackets. 

The Rad Corp. 

1130 W. sin Ave, 

Chicago, ~ 
Indoc dipoles, printed-circuit, 
and Window antennas, high-low 
folde@ dipoles, conicals, and 

ounts 


Yagis. Base 
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Radio Merchandise Sales, Inc. 

1165 Seuthern Bivd 

New York 59, N.Y 
( 


Ramsey Radio & Television Co. 
Box 297 
Ramsey, Ill 
Tubular steel towers ir foot 
ng 
‘ ping mast 
Ray Mfg. Co. 
441 Summit 
Toledo, Ohio 
‘ nite nase ess 
r t t -stacked 
ter L. Schott Co 
Exposition Place 
Los Angeles 18, Calif. 
Coni ddouble-V's, in single- 
acks. Yagis 
ma bases, guy 
tandoff insula- 
tor feed-through bushings 
Snyder Mfg. Co. 
22nd and Ontario 
Philadelphia, Pa. 
Conica folded and straight 
dipoles, Yagi window, indoor, 
and itoor antennas. Clamps, 
guy rings, brackets, standoff in- 
sulators, and other accessories 


South River Metal Products Co., Ine. 
377-379 Turnpike 
South River, 


Chimney-mount antenna bases 
Five models Wall brackets, 

mounts, roof mounts, 
' ints, guy clamps, uni- 
versa y rings, screw eyes, 


mast standoffs, snap- 


Spirling Products Co., Inc. 

62 Grand St. 

New York 13, N. ¥. 


door and door antennas 

Yas conicals, single, and 
stacked. Eight models 

Square Root Mfg. Corp. 

391 Saw Mill River Road 

Yonkers 2, N. Y. 
Outdoor antennas, built-in 
quadraphased antennas, indoor 


and window antennas. 
Tele-Matic Industries, Ine. 
1 Joralemon St 
Brooklyn, N. Y. 


Conicals, 1 bay, 2-stacked, 4- 
stacked, straight and folded 
high-low, straight low-folded 
high ; in-line; broad-band Yagis, 


narrow-band Yagis; square 
corner reflectors ; high-gain nar- 


row-beam vector antennas 
double V, l-bay, 
stacked; double-driven single 
channel Yagis, 
2-channel Yagie. Twenty-four \ 
models. | 


Television 


PRODUCTS DIRECTORY 


T.V. Development Corp. 

2024 McDonald Ave. 

Brooklva 23, N.Y 
Indoor antenr 


as. | r models 


Yar nes, straight and 
folded dipoles nical anter 

Roof, chimne snd wall mounts 
Masts and ners. Fifty-four 


Taylor Mfg. Co. 

P.O. Bex 851 

Lima, Ohio 
Antenna mast mountings, chim- 
ney, Wa roof types. Mast 
couplers ar wuy-wire amps 
hleven mode 

Technical Appliance Corp. (Taco) 

Sherburne, N 
ond-band all-channe!l anten- 
na nical and higt w type 
Yagis 
indoor f led a 
pole ante x A 
‘ rie ght- 
ning arre untenna ampli 
fier master antenna di bu- 
systems 

Tel-A-Ray Enterprises, ine 


P.O. Rew 332 
Henderson, Ky 


Five-element, wide-spaced Yagis, 


cut to sinvle channel. Thirteen 
models Three-element “ - 
spaced Yagis it to single chan- 
nel. Thirteen models. Antenna- 


mounted preamplifier 


Television Laboratories, Inc. 
5045 W. Lake St. 
Chicago 44, Ill. 


Printed-circuit and under-rug 
antennas. Thirteen models 
Telrex, Inc. 
Asbury Park, N. J. 
Conical V beams, all-band ar- 


outd 


ray4#, in 
antennas 


and Yagi 
models. 


window, 


Thirty-one 


Tempo T-V Products 
2450 Ramona Bivd. 
Los Angeles 33, Calif. 


Eighteen sizes of stee) telescopic 
masts, from 20 to 70 feet. Steel 
bases and guy rings 

Thomas Mold & Die Co. 

Box 126 

Wooster, Ohio 
Forty-, 60-, &0-, and 100-foot 
telescopic masts. Two models 
Truck and trailer mounts. 

Towers Corp. 

3332 E. 55th St. 

Cleveland 27, Ohio 
Towers, mast extensions, guy 


rings, and hardware. 


Tricraft Products Co. 

1535 N. Ashland Ave. 

Chicago 22, Ill. 
Loaded dipoles, high-low folded 
dipole and reflector, single and 
stacked conical, cut-to-channel 


Yagis, all-wave Yagis, indoor 
and window antennas. Masts, 
kits, and a sories. Twenty- 


six models. 


Veri-Best Electronics Co 

655 Main St 

Westbury, Long Island, N.Y 
Conical, straight and f 


Walnut Machine Co 
1525 8. Walnut St 
South Bend 14, Ind 


Stacked arra t 


Ward Products Corp.— 

Div. of The Gabriel Co. 

1523 E. 45th St 

Cleveland 3, Ohio 
Ins«tallatior kits P 

high-low n-line 


tube Twenty-one mode 


Mfg. Co., 

East St. 

New Haven, Conn. 
Conical, indoor 

and 

stacked 


mode 


straight 


e and 


Thirty 


antennas 
~twe Chimney 


Wa 


and 


Wells and Winegard 

323 S. 8th St. 

Burlington, lowa 
Combination-channe 


Yagi 
tennas. Four models. Booste 
Western Coil & Electrical Co 
215 State St. 
Racine, Wis 
TV towers 


telescoping mast pt 


Wincharger Corp. 

East 7th at Division St. 

City 2, lowa 

Guyed and self-supporting tow- 


Sioux 


ers. Insulated and nonir ated 
iiform, triar ar 


tion, guyed towers 


Wind Turbine Co. 
266 E. Market St. 
West Chester, Pa. 
Masts, guyed; steel ladder t 
ers support 


models 


antenna 
Twenty-five 


brackets 


The Workshop Associates— 

Div. of The Gabriel Co. 

135 Crescent Road 

Needham Heights 94, Mass. 
Double-V all-channel antennas 
cut-to-channel beams. Matching 
transformers, coaxial hes, 
and other acces- 

ies. 

—end— 


awit 


> 
Trio Mfg. Co. 
Grigesville, I. 
Single and 2-ch 4 5 
folded pole Yagi arra rt > 
I »-line, tators, alun 
roof-peak mounts conicals er-conicals T-V Products Co. essories Thirteer ante 
rings, colar, == and ndow antennas. Masts, /!52 Sandford St models 
Twelve models gt ng arrester boosters Brooklyn 5, N.Y : 
tuka antennas, window Bazuk 
antenna n-line i 
antennas. Single-ct 
tuned ban er 
inductive ple high-; 
n nts, masts, base n 
phasing harness Ante 
Pern 
accessories 
swivel, and ¢ = 
brackets guying omast 
ad 
ons 
Par- 
til)! 
46 feet high, four models. Guy * 
rings, insulators, and other ac- 2 
MI | > = 


HE TV technician may sometimes 
solve reception problems by in- 
stalling a booster. In fringe areas 
they may raise signal strength 

enough to bring in a viewable picture 
In city locations where outside antennas 
are sometimes prohibited, a booster and 
an indoor antenna may bring in a 
usable signal not obtainable with the 
indoor antenna alone. A booster may 
improve the signal-to-noise ratio enough 
at bad locations to raise a poor picture 
to an enjoyable level. Under some cir- 
cumstances a booster may also be useful 
in reducing interference 

Boosters fall into four groups: The 
standard type which mounts beside or 
on top of the set; the booster mounted 
on the rear of the cabinet; the antenna 
mounted type; and the i.f. booster 

The r.f. booster is far more common 
than the if. type, and of the r.f 
boosters the single-tube (usually 6J6) 
unit is most popular. These usually 
have switches to change from high- to 
low-band coils (or portions of the same 
coil) and slug-tuning to select channels 
within each band. The circuit is tuned 
plate-tuned-grid, neutralized or “‘bal- 
anced” to prevent oscillation. Boosters 
with capacitor tuning can be found, 
and one (the DeciMeter Professional) 
uses switching for each channel, al! 
fine adjustments being factory preset 

The next most common type is the 
wide-band booster. Its tuning circuits 
are designed to resonate over a wide 
range of frequencies—across either the 
high or low television band. Some of 
these boosters use separate amplifiers 
for the high and low bands, with input 
coils so arranged that no switching is 
necessary. Others switch to high or low 
bands, using either a single amplifier or 
occasionally two separate ones. In some 
cases the booster will accommodate 
separate high- and low-band antennas 

The hideaway type of booster, de 
signed to mount on the back of the 
cabinet, invariably has a thermal or 
magnetic relay which puts it into opera- 
tion when the receiver switch is turned 
on. This automatic feature is found 
in some standard boosters, as well a 
a semiautomatic variation in which the 
receiver is turned on with the booster 
switch. 

The antenna-mounted booster follows 
standard circuitry. At least two com- 
panies use identically the same hookup 
for their antenna-mounted booster that 
they use with their regular unit. Power 
is supplied along the transmission line, 
with filters at the power supply and 
booster to keep the TV signal from dis- 
sipating into the power circuits. An 
automatic switch cuts off power to the 
booster when the TV set is turned off 
Antenna boosters designed for commer- 
cial 24-hour use have a separate power 
lead and a manual switch. 

Other variations are the single-chan- 
nel unit, which is just a special kind 
of tuned booster; the continuous-tuning 
type, which usually has a Mallory In- 
(Turn to page 64) 
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Manufacturer Band Channel Instal- Other 


Model selection tuning Tube(s)  Cirouit lation features 
Alliance Manufacturing Co. Tenna-Scope Switching Shug 2-66 Tp.te. St. Auto. 
Lake Park Blvd., Alliance, Ohio AB sep. amps 
Anchor Radio Corporation ARC-101-75 All-channel 1-6AK5 Tptg. St. 
2215 So. St. Louis Ave. switching 
Chicago 23, Il. ARC-101-100 All-channel Slug 26AK5 
switching 
Approved Electronic Inst. Corp.  A-TVB Chan. 12-13 Uptumed @-stage St. 
142 Liberty St., New York, N. Y. 4 
The Astatic Corp. AT-1 Switching 2 capaci- +6AK5 @etage St. i 
Conneaut, Ohio sep. amps tor conts. 
BT-1 & BT-2! Continuous Inductuner 1 6AK5 Tote. St 
Blonder-Tongue Labs. HA-2-M All-channel Untamed 3-6J6 +-stage St Auto. 
38 North 2nd Ave. Antensifier wide-band 1~12AV7 
Mount Vernon, N. Y. 
David Bogen Co., Ltd. BBi and BB? Switching Slug 2 O16 Tp.tg St. Auto. 
663 Broadway, New York, N. Y. sep. amps 
Brach Manufacturing Corp. 50825 Sep. amps Slug 1-6AK5 Tptg St 
200 Central Ave., Newark, N. J. wide-band adjust. 1-6CB6 
DeciMeter, Inc. “Professional” All-channel Switteh- 4 2-stage St 
1430 Market St., Denver 2, Colo. with switches tamed 
Electro-Voice, Inc. 3000 Sep. amps Untuned 4 636 2-stage st Auto. lor 
Buchanan, Mich. wide-band 2-ant. input 
3002 Sep. amps ntun 26BK7 St Auto. 
wide-band 
310 Sep. amps Untuned 4 656 Scop Ant. Auto. 1 or 
wide-band -band @ant. Pant. input 
1.D.E.A. Inc. Regency DB-410 All-channel Slag 1-6J6 Tp.tg St. 
55 No. New Jersey St. switching 
Indianapolis 4, Ind. 
Industrial Television, Inc. IT-75A5 Sep. amps 1-6AK5 Tpte Rear Auto. tor 
359 Lexington Avenue wide-band adjust. 1-6CB6 @ant. input 
Clifton, N. J. IT-96A Single Fixed 26CB6 @stage Rear Auto. adj. gain 
channel 1-6AKS 
TT-90A Sep. amps Untuned 1-6C B6 Rear Auto. adj. gain 
wide-band 1-6BQ7  caseode 1 or @-ant. input 
1-6X4 
J F D Manufacturing Co. VB (channel Single Factory 1 656 Tpt¢ Rear 
6101-23 Sixteenth Ave channel 
Brooklyn 4, N. Y. SW (channel No.) Single 1 656 Tptg Rear Bypassing switch 
channel preset 
The La Pointe-Plascomold Corp. Vee-D-X Outboard Single channel Shag adjust 1-636 Tpte¢ Rear Auto. 
Windsor Locks, Conn. Vee-D-X Rocket Single channel Shug adjust. 1-6J6 Tp.tg. Ant Auto. 
Masco + a Sales Corp. Sky Chief All-channel “Sig 2 656 T.p-t.g. St 
32-28 49th S switching 
Long Island C ity 3, N. Y. Super Sky Chief All-channel Shug 4 656 Tp.tg. St 
switching 
National Co. Inc. All-channel Capacitor 6AK5 Tptg St. Separate output 
61 Sherman St., Malden, Mass. TVB-2B turret tuning control 
Oak Electronics Oak Continuous Inductuner 1 6AK5 Tptg. St. Auto. 
150 Oak St., Buffalo, N. Y. 54-220 mre 1-6AG5 
Radio Merchandise Sales, Inc. 
1165 Southern Blvd. SP-5 All-channel Slug 16AK5 Tptg. 
New York 59, N. Y. switching 
Regency—See I.D.E.A. 
Sonic Industries Inc. Super Sonic Continuous Spiral 1 656 T.p.t.g. St 
221 W. 17th St.. New York, N. Y. 50 220 me 
Standard Coil Products Co. 
2329 No. Pulaski Rd. B-51 All-channel Untuned 1-6AK5 Tpte St. 
Chicago 39, Ill. wide-band 
Sutton Electronics Co. 
426 West Short St. 16B All-channel Slug 1-636 T pt. St. 
Lexington, Ky. switching 
Tech- Master Products Co. TVB All-channel Capacitor 1-6AK5 Tuned St. Kit form 
443 Broadway, New York, N. Y. switching plate 
Technical Appliance Corp. Taco 1628 Single channel Factory 16AK5 Tp.te Ant. Auto. 
Sherburne, N. Y. preset 
Tel-A-Ray Enterprises, Inc. TB (channel No.) Single channel Fined 1-636 T.p.tg. Ant. Auto., separate 
Box 332, Henderson, Ky. power lead 
The Turner Company TVI Continuous Inductumer 1-12AT7 Cascode St. Auto. 
Cedar Rapids, lowa 54—216 me 
Footnotes 
1 BT.1, wooden: BT.2, plast abinet commercial type amplifier designed for 24-hour use there are four two-channel models and one for the 
2 BB! metal cabinet: BB2, wood cabinet n distribution systems FM band 
aiT u ster is o home type; Multibooster a ‘These are made for all TV channels. In addition 


JANUARY, 1952 


“ 


iseful across the FM 
multistage amplifier, 
may be 


systen any 


already described 
1 page 65 presents the 
of all boosters on 
obtain 


the term 


been able to 

n the table 
refer to an amplifier 
ver one or both of the 
without 


tuning. Some of 


eparate amplifiers for 


bands need neither tuning 


term “switching,” 

selection,” re- 
her which witches 
whether it has 
band 
"in the table) simply 


band 
or one for each 

type ation 
mounted beside 
“Auto,” refers 
and off with 
and “T.p.t.g.” means tuned- 
te-tuned-grid cireait. All other terms 
probably 


er 
the 


receiver 


automatic turning on 


recelver 


self-explanatory 
relative of the standard 
ter is the commercial r.f. amplifier 
e in some cases may differ from 
he home booster only in their more care- 
il design and rugged construction. 
The Blonder-Tongue CA-1-M is simply 
the commercial version of the home 
HA-1-M (now superseded by 
the HA-2-M). The ITI Multibooster is 
a commercial form of the Autobooster, 
and differs from it in that it has a 
gain control and lacks the automatic 
on-off feature Since commercial 
boosters are often designed for 24-hour 
ise, & Manual switch is sufficient. One 
of the JFD antenna-mounted 
built to commercial as well as to con- 
sumer and the Brach 
another of the commercial 
amplifier group. 


close 


booster 


jobs is 


specifications, 
is 


Distribution systems 


An important kind of booster is the 
} distribution These 
’ arrays of equipment in which the 
signal from one antenna is amplified 

id fed to a number of sets They may 
 elahe e sets like those of Jerrold 
(Phileo), TACO, or RCA, intended for 
‘partment houses but actually capable 
villages with other- 


‘ 


system 


of supplying large 


Wise iobtainabl ision 


signnais 
On the 


small 
the Blonder- 


may be 


Pongue 
rhe and eight-output 

multiple-unit 
with 
obs to form multiple 
small build- 
The distribution systems 
for apartment-house use have multitube 
amplifiers for each channel, often com- 
bined with single-output boosters in the 
line when twin-lead runs are long. Each 
installation job—Whether small or large 

18 a problem in itself, and the installer 
should check his own ideas and calcula- 
tions with those of the manufacturer’s 
engineers before buying a number of 
units, 

A less common type of booster adds 
another i.f. stage to the receiver. Such 
boosters are made by Barb City In- 
dustries of DeKalb, IIL. Grayburne 
Corporation of Yonkers, N. Y., and— 
in a specialized form—by Raytheon. 
The booster is constructed to plug into 
one of the if. sockets. The i.f. tube 
which was removed is then plugged back 
into one of the booster sockets and an 
additional tube of the same type 
plugged into an additional socket 
mounted above it. The additional i-f. 
tube is the same type as those in the 
set, if the receiver's filaments are wired 
in parallel. For series-wired sets, two 
6BJ6 or 6BH6's are used in parallel to 
draw the standard 0.3 ampere. Trim- 
mers to tune the additional stage to 
the common TV intermediate frequen- 
are provided 

The Raytheon i.f. booster is intended 
for the sound channel of certain re- 
celvers in the Raytheon-Belmont line, 
to adapt them to rural fringe-area 


“l tovether 


tores or 


ngs large 


cles 


reception, where the 


succeeds in picki 


beyond the receiver’s soun 


Making the installation 


Installation 
boosters is simple. The manufacture? 
literature often assumes that the 
owner will install his 
ever, the service 
called on to make 
of boosters some with the origina 


procedure tor taadard 


booster 
technician wi 


many 


of the set, some for those who have 
but prefer not to do any work 
receivers. 

It is worth while to 
instructions often 
points. A number of manufacturers 
urge that the leads to the 
short as possible. One supplies a pre 
cut booster-receiver connection. A 
suggest matching antenna to 
and booster to set by running the hand 

or sliding the familiar 
foil—along the line till the picture is 
brightest. The lead may then be cut 
and the equipment attached at that 
point, or the tin foil may be secured 
with tape and left there. At least one 
manufacturer emphasizes that the point 
of maximum satisfaction will be true 
for one channel only, and suggests the 
set and booster should be matched to 
the weakest channel, or the particular 
one to be favored. Rear-mounted 
boosters require the same care in match 
ing as the standard type, plus tuning 
adjustments and occasionally gain ad 
justments. 

Attenuators 
required if the 
to improve selectivity in strong-signal 
areas. A booster, of requires 
service the same as any other piece of 
television equipment. 
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IF You ARE 100 ‘TELEVISION. "Tralaing with 
EXPERIENCED IN RADIO FULL EQU IPMENT INCLUDEDare tavited 


to check and mail the coupon at the right 
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NOW-Be a Fully Trained, Qualified 
RADIO TELEVISION TECHNICIAN 


INTE LESS. 


7 New “Package’’ Unit Training Plan 
“a | PAY AS YOU LEARN-YOU SET THE PACE! 


No Monthly Payment Contract 


The new Sprayb 


Sprayberry book-bound lessons and other training mate 


to Sign! 


Now be rvady for Radio-Television’s big pay of 
1 a few short MONTHS! Frank L. Spra 
new Package training nit plan prepares 
MONTHS or even less! Equally imy 4 

hly payment con t NE 


»Television indust 


your own profitable Radio-Television shop or acce a 

job in this fascinating expanding field at work you've a y 

to do. Mr has trained hundreds of « essful I 
technicians—and stands ready to train you in less th 

you have no previo xperience. Y« earn by DOING 

ing with your ‘te is ‘with equipr ent of special design t * 


of relying on books alone 


VALUABLE EQUIPMENT INCLUDES WITH TRAINING 


erry package pn ncludes many big 
professional Radio-Television equipment “ 

form over 300 demonstrations, exper 

In addition, you build a powerful 6-t tar 1 and 

set, a multi-range test meter, a sigt generator, signa 

other projects. All equipment is yours to keep you have pra 
everything you need to set up your own service shor The 


MONEY WHILE YO Ae 


All your 10 months of training is AT YOUR HOME in spare t s. Keey 
on with your present job and income while learning and earn EXTRA 
SPARE HOURS! CASH in addition. With each training "package" unit, you re ; 
plans and ideas for spare time Radio st levision jobs. Many ay 
for their entire training this way. You get Paap reless pra a * 
and earn generous service fees from grateful customers. Jus ne ‘ 
reason why the Sprayberry new 10 MONTH-OR-LESS tra x plan is 
the best Radio-Television training in America today. If y expect t 
in the armed forces later, there is no better preparation than good Ra 
Television training 
R E E 3 BIG RADIO- 
1 want you to have ALL the facts about my 
new 10-MONTH Radio-Telev n Tra ra 
without coat! Act now! Rush the pon 
for my three big Radio-Telev n ooks 
“How to Make Money in Radio-Tele n 
PLUS my new illustrated Television Bu 
tin PLUS an actual sample S y Le 
son—all FREE with my nts 
obligation and no salesman will cail or 
Send the coupon in an envelope « paste 


at once 


SPRAYBERRY ACADEMY OF RADIO, Dept. 208 
111 North Canal Chicago 6, Iii. 


Please rush to me all information on your 10-MONTH 
Radio-Television Training Pian. | understand thi does 
not obligate me and that no salesman will cal! upon me 


No 


Will Call 


Please anal Below About Your Experience 
( Are You Experienced? No Ex ne 


back of post card. | will rush all three books 
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“A Guiding Beacon For 


Quality Flectronic Parts 


The RADIART “TELE ROTOR” is the most POWERFUL | 
.. most DEPENDABLE TV antenna rotator you can 

K EN TU C K Y buy! It offers power when and where you need it h 
to turn any TV antenna array under all weather 

conditions! Model TR-2 complete rotator with } 
“COMPASS CONTROL” cabinet having illuminated 
“perfect pattern” dial-(uses 8 wire cable). $49.95 


See your Radiart distributor, or write us 


These Are The Cities With 
RADIART Distributors in Indiana and Kentucky 


Serviced by HOEMIG SALES CO. 
y b FOR NAME OF YOUR NEAREST RADIART DISTRIBUTOR 
Fort Wayne, Indiana USE COUPON BELOW 
INDIANA LAFAYETTE HOEMIG SALES CO. 1730 Clover Lane, Fort Wayne 7, Indiana 
ANDERSON MARION Please send nomes of the Radiart Distributors in my 
ANGOLA MUNCIE area stocking the following Radiort products in which 
BLOOMINGTON RICHMOND om interested: [_] Tele-Rotors, Vibrators, TV 
ELKHART SOUTH BEND and FM Antennas, |_| “Spee-Dee” Chimney Mounts, CJ 
EVANSVILLE TERRE HAUTE Lightning Arresters, (_] Auto Aerials, (_}] Power Supplies 
FORT WAYNE = Please hove ao Radiort Distributor call on me 
KENTUCKY 
HAMMOND OWENSBORO 


THE RADIART CORPORATION citverano 2, ono 


VIBRATORS - AUTO AERIALS + TV ANTENNAS + ROTATORS - POWER SUPPLIES 
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parl XIX 


Viore on the Baldwin... 


Tone coloring 
note blending 


By RICHARD H. DORF 


the peculiarity of having promi- 
er 1 harmonics, with even harmor 
t ibdued. Eve harmonics do 
ajpea vith me effect in the dia- 
asor t they are almost completely 
" ny in the stopped colors. These 


A side, top view of the tone-color box of the Baldwin Organ containing all the 
filter elements for the stops, the stop switches, outphaser, and the preamplifier. 


and 


tones have a hollow kind of ind 
those produced by a arine 5 
played in the low register 

To produce the topped tone t 
necessary not only to pass them tl 


formant .ilters like othe 
but to begin with a generator wa 


which has almost entirely oda har 


ics. The sawtooth has both odd and 
even, and an ingenious systen ise 
in the Baldwin to eliminate the ever 
It is done by mixing octave-related \ 
tooth waves to produce a square wave 
which, being symmetrica s composed 
almost entirely of odd harmonics whict 
create that pleasing tone effect 

The mixing process is illustrated 


graphically in Fig. 1. When a given ke 


on the swell manua pressed, a 
&-foot and a 4-foot tone are switched 
into” their respective networks and 
emerge through the networ it < 
They have approximate the in 
amplitude, a sawtooth waveshape, and 
are in phase 

A special outphasing t 
ploved for the mixing, and f Fig. 1 
shows how the wave ar | \ 
the &8-foot, or lower-frequer wave 
B is the 4-foot wave ne octa 1 
wave A. Wave A " een reve 
phase before the n y and wave B 
has been reduced to half the amp 
of A. Now, by simple graphical ar 
sis, it can be seen that the 1 iltant 


a square wave, as n 


The mid-point 


instantaneous values of wave 

B, when added gray ally or algebra 
cally, produces or defines the r iltant 
square wave. The reader can prove th 
for himself. At each of severa t 

a of Fig. 1, place a point at the r t 
ant value of voltage. This point half 
way between the individual va f 
the two waves. When all the points are 
connected the result will be a lare 


wave 


Let’s look’ at it in another wa 
start with an &-foot tone of, let us say 
1,000 cycles. Its second, third, and 
fourth harmonics are 2,000, 3,000, and 
1,000 cycles. We mix with it a 4-foot 
tone of 2.000 evcles n phase opr 


Each harmonic of the second tone w 
buck out any 
frequency coincides, since the 


harmon 
whose 
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THE Ba electron rgan, as 
ans, two classes of 


Now—the new Rider TV8 Manual available two 
ways. First as the standard single volume—or the 
sensational, new Tek-File way! 


For the first time you can have the complete Rider TV 
data you need... bound separately by individual 
manufacturers. You order only what you need— 
when you need it... at a low, low price that will 
amaze you! 


Tek-File comes in individual sealed, tamper-proof boxes. 
Each box cont a mi of 128,8%,"x11" pages 
folded and bound in one or more standard folders for easy 
filing. The folders are indexed by manufacturers .. . for 
quick, easy reference. ideal for service calls and for 
separate set servicing in the shop. 


See your jobber today. Learn how Tek-File can make 
your servicing job—faster —easier— more profitable! 


na NOTE: Starting in November all RIDER TV data will be available the new TEK-FILE way! 


F. RIDER Publisher, 
480 Canal Street, New York 13, N. 
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4 : d 
CE, , Announcing a new service that 
CE 


two are in phase opposition. The co- 
inciding frequencies are all the even 
harmonics of the lower-frequency tone, 
leaving only the odd-numbered fre- 
quencies, 1,000, 3,000, 5,000, ete. The 
result is a practically square wave of 
the &-foot fundamental frequency. The 
circuit which does the outphasing ap- 
pears in Fig. 4, which will be explained 


iter 


b 


hig. 1—To produce the “hollow” wood- 
wind effect, even harmonics are phased 
out by mixing S-foot and 1-foot tones in 
correct ratios and = phase relations. 


hig. 7 of last month's article showed 
the keying circuit with which all the 
tones of the generators are keyed and 
channeled through successive attenua- 
tor networks to their outputs. The illus- 
trations on these pages show what 
happens next to these tones, 


The tone-color box 

The tone-color box is shown in the 
photograph. It is a shallow metal “tray” 
containing all the R-C-L filters which 
form the tone colors for the various 
tops in accordance with the formant 
principle discussed last month. The box 

ust under the top cover of the organ 

nsole. Its components can be reached 
by first removing the wooden top, then 
inscrewing and removing the metal 
top of the box itself, 

Ihe tone-color box also contains three 
tubes--one for the outphasing circuit 
and two for the preamplifier which fol- 
lows all the filters. Along its front edge 
are ranged all the stop switches. These 
are gradual-contact switches of the 

ime type used for keying. Circuit-wise 


FROM 8 PEDAL 


FROM 16 PEDAL 


they follow each filter. For simplicity 
they are shown as ordinary s.p.s.t. 
switches in the diagrams of Figs. 2, 4, 
and 5. The resistor R preceding each 
one is the 5,000-ohm_ printed-circuit 
resistance between the input terminal 
of each switch and the leaf contactor. 

Fig. 2 shows the tone-coloring system 
for the pedal clavier. There are two 
outputs from the pedal switching sys- 
tem—-foot and 16-foot. The pedal 8- 
foot FLUTE stop is a soft-voiced one, 
used to add clarity to the pedal in soft 
music. Let us briefly analyze the filter 
which produces it to show how the 
system works. 

The filter is made up of three L- 
section R-C filters in cascade, each giv- 
ing, theoretically, an attenuation of 
about 3 db per octave above its turnover 
frequency. The 47,000-ohm resistor and 
Ol-uf capacitor have a turnover fre- 
queney of about 320 cycles. The next 
two sections have turnovers of about 
160 and 65 eycles, respectively. The 
resultant curve of the entire filter has 
low-pass action, with a slope carefully 
engineered to produce the most lifelike 
and pleasing tone. The spectrum of this 
curve agrees closely with the typical 
flute spectrum shown in Fig. 10 of last 
month's article 

Most of the stop filters do not have 
attenuation curves as steep as that of 
the 8-foot pedal FLUTE, and the curves 
vary widely. In general, however, most 
do have low-pass action. While this at- 
tenuates harmonics of each generated 
tone to form the correct spectrum char- 
acteristic, it also has the effect of atten- 
usting the fundamentals of the gen- 
erated tones as the tones become higher 
in pitch. The attenuator network fol- 
lowing the switches, shown in Fig. 7 
last month, partially offsets this. The 
outputs of the switching networks are 
taken from the high-frequency end, 
which means that the higher tones are 
initially louder. If this were not done, 
some of the higher notes would be 
barely audible. As each of the stop 
qualities is described below, examine 
the filter and note now the effect is 
achieved 

The &8-foot pedal CELLO is a string- 
type stop, moderately voiced and some- 
what like the orchestral cello. The dia- 
pason family is the backbone of the 
organ, not imitative of any orchestral 


a 7 © GREAT TO 8 PEDAL 


DULCIANA 


big. 2—The resources of the pedal department include five stops and a coupler. 


instrument. The pedal 16-foot OPEN 
DIAPASON is voiced rather loud. Notice 
that it has a fairly large harmonic con- 
tent, with only a single-section R-C 
filter from the 16-foot sawtooth source 
Note, too, that it has a certain amount 
of 8-foot tone added. As with a few 
other stops, a dual switch is required to 
avoid disturbing the busses. As with 
all the stops, the loudness of a particu 
lar tone quality is governed by the re- 
sistor which follows the filter, just 
preceding R (as well as by the filte: 
itself, of course). 

The 16-foot BOURDON is a softly voiced 
stop of the flute family, with great 
depth and clarity. The 16-foot pedal 
DULCIANA is as the name implies, a very 
soft tone, and belongs to the diapason 
family. The output lead of the pedal 
department (marked W) goes to the 
preamplifier. 

The great manual is the lower one 
and its filter schematic appears in 
Fig. 3. The 16-foot GREAT BOURDON is a 
soft flute stop which adds body to an 
ensemble. 

Note that the 4-foot CLARION filter is 
fec from the low-frequency end of the 
4-foot great switching network. This is 
because it is a high-pass filter and deals 
with high-pitched tones. If it were fed 
from the high-frequency end, the highe 
notes would be too pronounced and the 
lows would almost disappear. 

The remainder of the great stops 
have two inputs each. One is from the 
8-foot or 4-foot great switching net 
work, as shown, but the other is from 
leal X in the pedal department, where 
one of the stop switches is labeled “8 
GREAT TO 8’ PEDAL.” This is a couplet 
and when the switch is closed the tones 
coming from the 8-foot pedal switching 
network pass not only through the peda! 
stops but also through whatever great 
stops have been selected. Thus the re 
sources of the great can be made avai! 
able to the pedal as well. The great 
also has a coupler (Fig. 3), Swell to 
GREAT 8’. This coupler sends 4-foot great 
tones to the 4-foot swell stops and 8-foot 
great tones to the 8-foot swell stops 
Thus when playing on the great manual! 
the swell stops can be used in addition 
to the great stops. The swell has no 
couplers and when playing on the swe! 
manual the player can use only the 
swell stops. 

The great 4-foot CLARION is a very 
keen reed tone of great brilliance. It 
has a definite formant range in which 
fundamentals and harmonics are great- 
ly emphasized, due to the resonant L-C 
filter. The great 4-foot VIOLINA is a 
string-type stop with a high-pass char- 
acteristic. The OCTAVE is a diapason 
tone in the 4-foot register. 

The 8-foot TRUMPET is a loud, heavy- 
voiced reed, again with a resonant 
filter. It is a surprisingly good imitation 
of the orchestral trumpet when played 
in certain ways. The 8-foot great DUL- 
CIANA is much like the pedal DULCIANA, 
but in a higher register. The 8-foot 
MELODIA is a soft flute-type tone. The 
8-foot OPEN DIAPASON possesses the tone 
quality of which the average person 
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Three dots in Morse Code —sent from 


England and received by Marconi in 


Newfoundland 


signals 


dots 


that opened a new era! 


When Marconi, on December 12, 1901, 
heard a “3-dot” radio signal—the letter 
“S” in Morse Code—across 1,800 miles of 
sea, it was an experimental triumph that 
opened a new era in communications. 

Before this historic event, wireless teleg- 
raphy had been limited primarily to com- 
munications between the shore and ships at 
sea. Marconi’s success, however, was the 
forerunner of many other developments 
which led eventually to RCA worJd-wide 
radiotelegraph service that now operates 
more than 80 direct circuits to 66 countries. 


As radio progressed, its usefulness was ex- 


panded by Invention and development of the 
electron tube, the harnessing of short waves 
which made world-wide transmission a reality, 
and the automatic transmission and reception 
of messages at high speed. 

Radio, with its magic of spoken words and 
music broadcast over the world . . . television, 
the miracle of pictures in motion transmitted 
through the air . 
communication have added notable links in 
the chain of electronic advances first forged 
in 1901 from the mere sound of three dots. 


.. these mediums of modern 


See the latest wonders in radio, television, and elec- 
tronics at ACA Exhibition Hall, 36 West 49th St., 
N.Y. Admission is free. Radio Corporation of America, 
RCA Building, Radio City, N.Y. 20, N.Y 


proved that wireless 


could span the Atlantic 


Today RCA Communications sends and 
receives about 81 million words each year 
across the Atlantic; 
matically recorded on tape, for error-free 
transmission 


the messages are auto 
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Meticulous engineering has gone into the elaborate swell department with its 11 stops and the special outphaser 
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witH WARD ANTENNAS 
INSTALLATIONS Slay Put/ 


Ward mechanical superiority is a deciding factor weigh 
ing heavily with men in the field. Ward installations 
“stay put’... eliminate call-backs. 


WARD PARA-CON* Antenna not only combines para 
bolic and conical principles to assure maximum picture 
clarity on all channels in most reception areas—but 
it features a material and structural strength that de 
fies the elements, and assures a permanent installa 
tion. Aluminium tubing, molded plastic insulators 
heavy duty crossarm and other construction features 
make for rugged strength and unsurpassed durability. 
Write for catalog. 


Diagramatic sketch showing how parabolic reflectors 
gather in and concentrate energy on conical elements. 
As the oldest, largest exclusive antenna 
manufacturer, Ward combines a complete 
widely-diversified line of Radio and TV 
antennas. A single source of supply gives 
you every advantage and every superiority 
that means satisfied customers and bigger 
profits to retailers and service technicians 


WARD ANTENNA INSTALLATION KITS .. . 
time savers ... money makers... cut the cost of stock- 
ing and storing parts ... give everything you need at 
your fingertips at installation time. KIT MODELS 
TV-105 and TVS-103 contain necessary 6 element 
Ward Conical bays, including mast, base, stand-ofts, 
lead-in, lag bolts all in one kit. Write for catalog 


WORLD'S OLDEST AND LARGEST 
EXCLUSIVE MANUFACTURER OF 
ANTENNAS 


THE WARD PRODUCTS CORPORATION 
Division of The Gabriel Co. 
1523 East 45th Street e Cleveland 3, Ohio 


In Canada: Atlas Radio Corp., Ltd., Toronto, Ont. “TM 
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The preampliter, located in the tone color box, has three separate inputs. 


network 

great coupler. At 

triode the phase 

are then fed 

along with 

at the proper 

two stag The 
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top fiter 

rly heavy 
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ANY 


hig. 6—VPreamplitier output goes to the 
expression pedal, and speaker switch. 


ard it has a hollow sound peculiar 
woodwind instruments and to organ 
ipes with one closed end. The CLARINET 
much like the orchestral instrument 
gain with the typical hollow, woodwind 


nd. The VOX HUMANA, originally con- 


organ ¢t imitating 


ce, is a reed stop of un- 
Baldwin this is 
outphaser and by the 
that it has two distinct formants, 
les and the other in 
the neighborhood of 2,000 cycles. 


raa as 


usual quality. In the 
produced by the 
fact 
one around 600 eye 


Preamplifier circuit 
The output of eact! othe 
partment 


three de- 
roes to the preamplifier dia- 
the tone-color 

al department 

a voltage-divider 

of the peda! 

during installa- 


er controls some 


as low as 32 cycles. 

y sound diffuses 

extensively, and windows, fixtures, and 
furnishings tend to vibrate. The 
setting of the switch de- 
pends on the acoustics of the room or 
hall in which the 
Lead T from the 


preamplifier 


may 


pedal balance 


organ is located 
section enters 


swell 
through a simple iso- 
g network, while lead U from the 
without any 
own, the isola- 
tion of the other two inputs being suf- 
ficient. The .05-uf capacitor and vari- 
25,000-ohm between pre- 
ground make up a 
With the resistor at maxi- 
mum resistance, the 
effect 


great department enters 


isolation resistor of its 


able 
amplifier 


tone contro! 


resistor 


grid and 


capacitor has least 


shunting and tone is most bril- 


— 


SPRR FIELDS SOOn EA 


Fig. 7 The Baldwin uses 20- or 40-watt speaker systems. This is the 40-watt unit. 


liant. As the resistor value 
more and more of the higher 
harmonics are shunted to g 
setting of this control, whi 
front of the 
somewhat on the acoustics 


console pat 


or hall, but is often varied « 
ing. It is seldom left 
lant 


position, especially 


ases, speake 


‘ special 
with high-efficiency tweeter 
The preamplifier terminate 
ohm transformer 

I'wo additional contro 
organ console. The first 
pression or swell pede 
volume. The pedal operate 
meter (Fig. 6), which is 
the preamplifier output a 
through a tone-compensating 
ing network to ground. The 
ohm and the lt 
constitute a lower net 
high frequencies than fe 
the potentiometer arn 


resistors 


the proportion of middl 
qvencies appearing at the 
network 

This compensates to 
for the characteristic 
which hears ba 

low. It is, in effect, a 
control, or 


attenuator 
lows. 


less 


compensated volume ¢ 
of the type used on many receivers 
attenuator output goes to a pane! 
with three positions 


switer 


In pipe organs one 
known as the echo organ, is 
located at a distance from the others so 
that the effect is that of having tor 
float in from a distance. The effect 
especially marked in a very lar 
church with strongly reflective 
This effect can be produced in the Bald 
win by adding a separate set of loud 
speakers and a power amplifier at some 
distance. The switch of Fig. 6 connects 
the attenuator output to either the main 
speakers or the echo 
both. When only one set is being used, 
a 1,000-ohm resistor shorts the line to 
the other set preventing an 
line. 


Some 


speakers, or to 


»pen-ended 


Tone cabinets 


Several different 
nets containing loudsy; 


tone cab 
“akers and powet 
amplifiers are available. At 
15-inch loudspeakers are 
them. It is possible, however, to employ 
any amplifier and speaker combination 
desired and some installations are very 
elaborate indeed. Two amplifier 
are supplied, one with 20-watt maxi 
mum output and the other with 40-watt 
The 40-watt amplifier is diagrammed i: 
Fig. 7. It is simple but quite adequate 
It has only two stages, an input and 
phase-inverter stage combined, and a 
paralleled push-pull output, with in 
verse feedback from output transform- 
er secondary to the input triode cath 
ode. So-called high fidelity is not a 
requirement in an organ from a fre 
quency response standpoint, although 
freedom from intermodulation is. There 
is, however, a very marked difference 
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TV Bar Generator comes 
complete with shielded 
eads and detailed op 
erating instructions 


Only 


Superior’s new 
model 770 


The Mode! 770 

omes complete 
with self-contained 
batteries, test leads 
and a operating 
instructions 


‘| may be used as an 


ew. Ar 


ene per minute 
tne Model TV 
operates on 
105-13 Volt 
Cycles A.C 
Comes housed 


complete 
portable cover 


& EXTRA SERVICE—The Model TV- 


extremely 
sensitive Condenser Leakage Check - 
jaxation type eseiliator in- 
corporated in this model will detect 
leakages even when the frequency is 


We have been manufacturing Test Equipment for twenty yeors 
rugged instruments designed for all ‘round use—in the shop—in the 
basement—in the house. Our units can be piled in the back of your 
cor with the rest of your gear. Accurate? We must make our units 
accurate to required 


AN ACCURATE POCKET-SIZE 


VOLT-OHM 
MILLIAMMETER 


(SENSITIVITY—1000 OHMS PER VOLT) 


Compoct-measures « 5%" 2'4” 

w® Uses latest design 2% accurate | Mi! 
D'Arsonval type meter 

& Same zero adjustment holds for both resist 
ance ranges. It is not necessary to readjust 
when switching from one resistance range to 
another. This is on important time-saving fea 
ture never before included in a VO M. in this 
price range 

Housed in round-cornered. moided case 

Beautiful block etched pone! Depressed let 
ters filled with permanent white, insures long 


fe even with constant use 


SPECIFICATIONS 


OLTAGE RANGES 
o-15 ave 300 1500 3000 VOLTS 
6 OC VOLTAGE RANGES 
o-7.5 45 i150 750 1500 VOLTS 
"°. 


s 
is ames 
2) RANGES 

MEGOH™ 


Superior's new model TVI1 


TUBE TESTER 


SPECIFICATIONS: 


we Tests all tubes including 4, 5, 6. 7 
k-in. Peanut. Bantam 


Octal 
Hearing Aid 


Thyratron Miniatures. Sub-Miniatures 
Novals, Sub-minars, Proximity fuse types 
ete 

w& Uses the new self-cleaning Lever Action 
Switches for individual element testing 
Because all elements are numbered accord 
ing to the pin-number in the RMA base 
numbering system. the user can instantly 
identify which element is under test. Tubes 
having tapped filaments and tubes with 


filaments terminating in more than one pin 
are truly tested with the Model TV-I! as 
any of the pins may be placed in the new- 
tral position when necessary 


The Model TV-i! does not use any combi 
nation type sockets instead individual 
sockets are used for each type of tu’ 


Thus it is impossible to damage a tube by 
inserting it in the wrong socket 
Free-moving built-in roll ehart 
complete ¢ for all tubes 
Newly designed Line Voltage Control com 
pensates for variation my Line Voltage 
between 105 Volts and 130 Vo 

NOISE TEST: Phono-jack on front panel 


provides 


for plugging in either phones or external 
will detect microphonic tubes or 


of 
$ 47° its 
i 
bea 
amplifier 
with NET noise due to fautly elements and loose in- 


ternal connections 
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1/10th of 1% 


is olwoys lower priced. 


Superior's new 
model 670 


ADDED FEATURE: 
The Model 670 includes a 
special GOOD-BAD scale for 
checking the quality of elec 
trolytic condensers at a test 
potential of 150 Volts 


Oscillator Circuit 


Attenuator 


required by laboratory technicians but the 2° accu 
racy required for service work. Price? Compare the dealer's price of 
any model in our line with the price of any comparative unit. Ours 


Superior's new model 660 


% RE. available separately @r modulated by the 
% Built-in 400 Cycles sine wave audio oscil 
nal also available separately for audio testing of receivers, amplifiers, et« 
Uses o miniature high frequency type of acorn triode 
in a Hartley circuit to insure a hi 
type of triode as a buffer amplifier 
tween the RF. oscillator and the attenuotor is attained 
A 3 step ladder type of attenuator 
Each step of the attenuator 
attenuator contro! thus providing intermediote level steps 
Tubes used: 955 as Oscillator, 955 as Modulated Buf 
fer Amplifier 6SN7as Audio Oscillator and Power Rectifier 
The Model 660 comes complete with coaxial cable 
‘est lead and instructions 
Write Dept. RC-1 For Catalog of Complete Line. 


tolerances to stay in this business. Not the 
Superior's 
THROWS AN ACTUAL SPECIFICATIONS: 
BAR PATTERN ON ANY Power Supply: 105-125 Volt 60 Cycles synch sweep 
. it Power Consumption: 20 Watts usting and synchronizing ve a! os 
TV RECEIVER SCREEN!! Channels: 2-5 on panel, 7- id by her- ater disc harge and output tubes 
Two Simple Steps monics 4 Provides vertical signal to replace vert 
Connect Bor Generator Horizontal lines: 4 to je (Variable) a! oscillator to check vertical omplifier 
1 to Antenna Post of any Vertical lines: 12 (Fixed) operation 
"TV Receiver Vertical sweep output: 60 Cycle: 5S Prov des gel sweep anal for 
adjustin an synchronizin tont 
Plug Line Cora into c. Horizontal sweep output 15.750" Cycles J AFC 
utiet an row Provides hor + signal to che 
Switch. FEATURES: HV "ot fly ond pulse ope 
RESULT: A stable never- | Provides linear pattern to adjust VERT! ating power supplies 
$ 95 shifting vertical or heori- CAL linearity, height, centering 7. Provides signol for testing vide me 
tontal pattern projected un 2 Provides linear pattern to adjust HOR! fiers 
the screen of the TV re- ZONTAL drive, width, peaking, lin 8 Can be used when no stations e 
NET 
ceiver under test. earity, centering the oir 


SUPER-METER 


A COMBINATION VOLT-OHM MILLIAMME- 
TER PLUS CAPACITY REACTANCE INDUCT- 
ANCE AND DECIBEL MEASUREMENTS 
SPECIFICATIONS: 

VOLTS: 0 to 7.5/15/75/150/750/'! 500/7 S00 


Volts 
as VOLTS: 0 to 
ourrur VOLTS: 0 to 15/30/150/300/! 500/3 000 


15/30/150/300/1 S0C 


D.C. “CURRENT: 0 to 1 5/15/150 Ma 5 

RESISTANCE 0 to 500/100. 000 Ohms 0 to 10 
Megohms 

CAPACITY: 00! to 2 Mid to 4 Mid 
(Quality test for electrolytics) 

REACTANCE: 700 to 27,000 Ohms {3,000 Oh 
to 3 Megohms 

INDUCTANCE: | 75 to 70 Henries 35 to & 000 


Henries 
DECIBELS 10 to +18 +10 to 38 © + 
58 


The Mode! 670 comes housed 


in ao rugged, crackle-fin 4 
ished stee! abinet com 

plete with test leads and 

Operating instructions. Size 

gperating in NET 


An AC Operated 


SIGNAL 
GENERATOR 


Provides Complete Coverage for A.M.- 
F.M. and TV Alignment 
SPECIFICATIONS: 
Generates Radio Frequencies from 
ilocycles to 60 Megocy 
mentals and from 60 Megacycies 
240 Megacycies on powerful horrr 


w Accuracy and stability assured by use 
of permeability trimmed Hi-.Q 
nternal audio of 


ator used to modulate the RF sig 


h degree of stability By using the some 
complete and positive isolation be 


NET 


used 
is controlled by o separate $ 


Manufactured and Guaranteed by 


SUPERIOR INSTRUMENTS CO. 


227 Fulton Street « New York 7. hoe 


Examine FREE 


Prentice-Hall 
ELECTRONICS & 


UHF LIBRARY 


Edited by 
W. L. EVERITT 
f 5 VOLUMES 1662 ILLUSTRATIONS 
Pay Easy instaliments If You Keep the Set 
q late Library with com 
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Thene ' ndir puthorities, give 
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Electronic Fundamentals and Applications 
By Prot DO. Ryder Univ of 
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Electromagnetic Waves and Radiating Systems 


By Pret Edward jordan of 


Ultra High Frequency Engineering 
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SEND NO MONEY — EXAMINE FREE 


Prentice-Hall, inc, Dept M-RE-152 

70 Fifth Avenue, New York 11. NY 
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in the way the come out 
when various amplifiers and speaker 
systems This is not surpris- 
ing in view of the formant principle, in 
which any element of the system which 


tone colors 


are used 


affects the spectrum or frequency-re- 
sponse characteristic alters the tone 
quality 

Fixed bias of a sort is used in the 


amplifier; the speaker fields across the 
power supply voltage divider 
with the 50-ohm resistor at the bottom. 
The 19 volts appearing across this re- 
is fed to the 6L6 cathodes 

A bleeder 
amperes flows 
fields. This 


form a 


Sistor 
current of about 200 milli- 
the speaker 
is roughly equivalent to the 
current drain of the push-pull paral- 
leled tubes and serves to 
stabilize the bias on these tubes. 

musical instrument, the 
acoustics of the installation are of para- 


through 


6L6 output 


As with any 


mount importance. The ideal installa- 
tion includes a tone chamber for the 
loudspeaker units. The speakers can be 
faced toward one of the hard walls of 
the chamber so that when the sound 
emerges it has diffused to some extent. 
In aaditior the multiple reflections 
from the walls and ing cause some 
phase shift amor the tones, changing 
with frequency These effects, as well 
as a certain amount of reverberation in 
the hall, are very desirable in eliminat- 
ing the point-source effect of loud- 
speakers and the undesirable perfection 
of electronical! generated tones. 
Straight speaker cabinets, when they 
are placed properly can also be used 
with good effect. The company has 


established a number of rules of thumb 
and procedures to help the installers in 
this respect 

When correctly installed, the Baldwin 
fine instrument 
entirely aside from the ingenuity which 
It is suited not 


organ is a musical 
has gone into its design 
only for church work, but has been 
widely accepted for concert perform- 
ance in both the baroque and modern 
and is equally suitable for the- 
ater and radio music. While not supe- 
rior to a really good pipe organ, it is 
better than most. It represents a truly 
happy wedding of the art of the elec- 
tronic engineer and the music-maker 


styles 


end 


Operate 2 sets 
from 1 Antenna 
with the 
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TV Receiver Coupler 


© Highest efficiency transformers used. 
© Operates in fringe areas. 

© High pass filter action. 

© No inter-set coupling. 

© Eliminates soldering, screw terminal, 
© Compact, mounts inside cabinet. 


Sold by leading Jobbers Everywhere 
Send for FREE booklet on TV INTERFERENCE 


CARTOON IDEAS 
NEEDED 


This magazine can use several cartoons on 
technical electronic, radio and television 
subjects per month. Ideas are invited and 
will be paid for at our best rates. Cartoon 
ideas must be original and they must be 
funny. It is not necessary to draw a sketch 
—just get the idea down so our artist 
can draw it. We also use finished 
cartoons skilled cartoonists. Please 
submit roughs 


can 
from 


Address 
Cartoons 
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25 West Broadway New York 7, N. Y. 
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AUDIO CONSTRUCTION TIP 

When constructing high-gain audio 
amplifiers and similar equipment, it is 
desirable to keep the grid of the input 
stage isolated from the other circuits 
to minimize hum and feedback. It is 
easy to isolate the control grid and 
input circuit of double-ended tubes such 
as the 6J7 and 6F5 but the usual con 
struction methods do not take full ad- 
vantage of the tube. The usual arrange- 
ment is shown at a in the illustration 
The grid lead is comparatively long 
and must be well shielded to avoid hum 
and feedback. A suitable shield on the 
grid lead increases the input capaci- 
tance of the circuit and can cause loss 
of highs. 


SHIELDED 
¢ GRID LEAD 


6F5,6)7,ETC 


 NPUT UNSHie 
NPUT ‘OTWER 
JACK CIRCUITS BOT TOM COVER 
a 


A better layout is shown at b. The 
tube is mounted under the chassis in a 
partition shield which effectively iso- 
lates the tube and its input circuit from 
the circuits on the rest of the chassis. 
With this arrangement the grid lead 
can be short and unshielded, thus de- 
creasing stray capacitance and increas- 
ing high-frequency response. 

The usual precautions in low-level 
amplifiers—placing the tube and shield 
away from the magnetic fields of power 
transformers and filter chokes as well 
as the output transformer and its leads 

of course apply 

Replacing the tube is a little more 
difficult than when the conventional 
mounting is used, but since replace- 
ments are infrequent, the inconvenience 
is of little consequence. It is advisable 
to drill a few 14-inch holes in the 
chassis above the tube to allow fo 
air circulation and heat dissipation 
Charles Erwin Cohn 


DISTORTION IN PHONOS 


Distortion which cannot be traced to 
the amplifier or which occurs only 
when using the phonograph section of 
a combination can often be traced to 
the record-player unit. In most in- 
stances, distortion is of two types 

Distortion caused by a bad crystal is 
usually accompanied by low output. It 
clears up when the defective crystal is 
replaced with a new one 

Distortion due to motor rumble or 
wow is usually more noticeable when 
the needle nears the center of a record 

particularly on LP types. Some mo- 
tors develop enough vibration to cause 
distortion by modulating the crystal 
output at the frequency of the vibra- 
tion. The solution to this problem is to 
tighten the motor mounting or change 
the motor. Do not increase needle pres- 
sure by reducing the weight of the 
counterweight. This practice shortens 
the life of needle and records.—Ad- 
miral Service Bulletin 


JANUARY, 1952 


PERMOF LUX CORPORATION «>: 


rd 


Licensee 


Compbell 


Compony, 


Toronto 


Canada 


Audio | = 
tone 
GND LEAD 
“musica! of the Royal Eh. 
Baffle, Model CB-8-M, the Royal Eight” re-creates ori : 
| 


power to 


ntrant 


peake 


small, 
control init mo 


vould have 


} ach oof ttre river on 


imnor under the 


nt panel; 4 ‘ 


atic record changer 


Auto radi 


ild deliver 
drive 


be permanently 


Back chassis view and layout of parts. 


an amplifier 


enough 


two husky 


mounted on 


fire-wall of the car out of the way; 


compact re- 


inted within easy 


the steering 


edge of the instru- 

Id include an auto- 
if needed. 

mponents were used as 


fur as possible, and since space was at 
premium niniature tubes were 
ted for ‘ sughout the entire 


63612) 


Remote Controlled 


Inverse feedback was 
porated, to reduce distortion. 

It was that the amplifier 
run on a minimum of battery current, 
since effective use of the sound car re- 
quires that it cruise at slow speeds with 
very little opportunity for the car's gen- 
erator to recharge the battery. Larger 
amplifiers (such as the 35-watt job 
described by this writer in the June, 
1949, issue of RADIO-ELECTRONICS) re- 
quire over 20 continuously. 
Car speeds necessary to allow the car's 
generator to deliver this much current 
are higher than and if the 
equipment was used over long periods 


inpl fier incor- 


essential 


amperes 


desirable, 
of time the battery was discharged. 


6AQ5(2)_ 


100M 


Gag 
CHASSIS & CAR 


CAPS UNLESS NOTED 


Fig. 1—Schematic of the remote-controlled, miniature-tube mobile amplifier. 


Featuring remote volume control, 


is ideal for mobile announcing 


By PAUL W. STREETER 


low current drain, inverse feed- 
back, and nine miniature tubes, 
this public address amplifier 


The phonograph equipment 


Phonograph input was provided for 
use where “background” music was de- 
sired, Unlike the previously described 
amplifier, however, this miniature-tube 
amplifier will not furnish 110 volts 
60-cycle alternating current to operate 
a phonograph turntable motor. A 
rate converter was built for that 
pose. 

We have using crystal phono 
graph pickups, not because they are the 
best pickups available, but because they 
can be easily obtained and replaced 
necessary, and will stand up under ordi- 
nary abuse. Also, they give good repr 
duction when used in a properly filtered 
circuit. Such a filter is incorporated 
the phonograph input circuit 
Fig. 1). The values shown for its com 
ponents have been selected for use with 
a crystal pickup having 1.4 volts output 

such as the Astatic L26A. These 
crystal cartridges may not give true 
high-fidelity transcription reproduction 
since they do have fairly low cutoff fre 
quency. But they will stand up under 
the rough service encountered in mobile 
use and (since the music is primarily to 
attract attention) there is no 
for especially high fidelity. 

The 6AU6 tubes serve as microphone 
and phonograph preamplifiers. The out- 
put from these tubes is fed to the 6/6 
mixer-tube grids. Input volume to this 
mixer tube can be controlled by the 
screen voltage of the individual 6AU6 
tubes, or by the master gain controls in 
the 6J6 mixer-tube grid circuit. The 
output of the mixer is fed to another 
6J6 amplifier and phase inverter which, 
in turn, feeds into the 6AQ5 grids. 
Since the 6A U6 tubes and the 66 mixer 
tube are operated with reduced plate 
voltage, control of volume is noiseless 
and smooth over a_ wide 
range. 

Two 6X4 rectifier tubes are used in a 
conventional full-wave rectifier circuit. 
One 6X4 could be used under most oper- 
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“I'm using the CBS-Hytron Easy Budget Plan, Joe 
& My CBS-Hytron distributor gave it to me.” 


“Well, CBS-Hytron’s Plan helps me sell TV picture tubes 
and service to many a customer who just doesn't have 
$50 cash. My customer now pays for the job painlessly a 
few dollars a month. Yet I get my cash right away.” 


“Simple. I introduce my customer to the finance company 
authorized by CBS-Hytron. The finance company does 


the rest... acts as my credit department ... arranges 
all details. My customer gets his tube and I get my cash 
3 — at once.” 


SAVE THE SALE No need for you to miss a «i 
profitable picture-tube sale just because your « 
tomer does not have the cash. Get the details on this 
original CBS-Hytron service for you. See your CBS 
Hytron jobber . . . or mail this coupon today 


HYTRON RADIO & ELECTRONICS CO. 
SALEM, MASSACHUSETTS 


Please rush me details on the CBS-Hytron Easy Budget Pla: 


NAME 

(Please print) 
STREET 
CITY STATE 


MAIN OFFICE: SALEM, MASSACHUSETTS 
JANUARY, 1952 


SINGLE TWIN LEAL 
CARRIES POWER 
AND SIGNAL DOW 


Pictures are Sharper, Brighter! Sound is Clearer! 


You can see and hear the difference when you hook up the 
TENNA-TOP. Because it is mounted at the antenna ahead of 
the lead-in...it amplifies only the wanted TV signals, not 
any local noise interference produced by automobile ignition 
systems, neon signs, diathermy, or other external noise 
picked up by the lead-in. You have the further advantage of 
E-V low-nonse circuit. All this guarantees the best possible 
results with any TV set anywhere...even in toughest fringe 
areas or in all notsy locations. The TENNA-TOP is completely 
automatic. Turns "On" or “Off” with the TV receiver 
switch, It is easy to install, highly stable, trouble-tree. 

Model 3010 Tenna-Top TV Booster. List Price. . . $89.50 


TV BOOSTERS MICROPHONES HI-FI SPEAKERS PHONO PICKUPS 


Tune-o-Malic 
TV BOOSTER \ 
Famous E-V broadband 


hooster— proved in 


thousands of rostallations' 

oitorm high gain—low 

noe circum, Automatic 

selt-tuning for all 

channels. Easily concealed city 

Model 3000, 4-stage, List $59.50 Servicemo” 


Mode! 3002, 2-stoge, List $39.50 ‘Paton: Pending 


ating conditions, but under full volume 
becomes seriously overloaded Two 
tubes should be used for dependable 
results. Since considerable heat is de- 
veloped by these tubes, good steatits 
sockets should be used to avoid break- 
down. We tried phenolic sockets and 
found that they would not stand up 
under the heat and vibration. 


The amplifier was built on a chassis 
7 x 9x 2 inches. The completed ampli- 
fier, without cabinet, is just over 7's 
inches high. All parts should be laid out 
on the chassis and all mounting holes 
marked and drilled before any wiring 
is attempted, since the underchassis 
parts occupy most of the available space 
and can easily be damaged by later 
drilling. It will be advantageous to lay 
out the 6AU6 and the 6J6 tube sockets 
with just enough space between them 
so that the plate-to-grid coupling capac- 
itors can be wired in place and will lie 
flat against the underside of the chassis 
with very short leads to the socket. 

The 6AU6 tubes are mounted along 
the left front of the chassis and the 
6J6 tubes are placed behind them 
Enofigh space should be left for the 
master gain controls and their respec- 
tive input coupling capacitors, between 
the front of the chassis and the 6AU6 
sockets. 

The two 6AQ5 tubes are mounted in 
the rear right corner, between the out- 
put transformer and the filter choke. 
All the power-supply components—ex- 
cept the filter choke—are mounted on 
the right front side of the chassis and 
covered with a shield can. In addition, 
the leads which will run from the power 
transformer to the vibrator and the 
rectifier-tube plates on the underside 
of the chassis should be enclosed with 
a small metal shield. It will save time 
if these cans are made up and the nec- 
essary holes for mounting them drilled 
before any parts are installed. 

Dimensions of these shields are not 
critical. Probably—if parts are careful- 
ly placed—they can he made of avail- 
able discarded shield cans originally 
used for other purposes. 


Wiring the amplifier 


A piece of solid, bare No. 14 copper 
wire should be spot-soldered to the 
underside of the chassis in the form of 
a U, starting directly under the center 
of the power transformer and proceed 
ing along the front to the opposite side; 
then to the rear edge of the chassis; 
then back to a point directly under the 
output transformer. All ground-return 
leads are brought to the nearest point 
on this wire; except that all leads from 
the power-supply components should be 
fastened to the wire where it is placed 
under the power transformer 

Tube sockets and master gain cor 
trols can be mounted on the chassis 
first and all filament wiring completed; 
then the shielded leads from the master 
gain controls installed. We used ordi 
nary pushback hookup wire loosely 
inserted in woven shielding removed 
from phonograph pickup wire. The 
metal backs of the gain controls should 
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MODEL 660 


LOAD-CHEK for the first time makes it possible for every 
technician to utilize what is perhaps the simplest and 
quickest of all service methods—Servicing by Power 
Consumption Measurements. 


Power consumption measurement has long been proved 
by auto-radio servicemen as a rapid method of local- 
izing troubles in auto radios. But Triplett’s new 
LOAD-CHEK is the first Wattmeter to be produced at 
moderate cost, and with the proper ranges, to bring 
this short-cut method within the reach of every radio 
and TY service man. 

Basis of the LOAD-CHEK method is the tag or label 
on every radio and TY chassis which shows the normal 
power consumption. The following examples are only two 
of many time-saving uses of this new instrument. 
LOCATING A SHORT — The chassis tag may show a 
normal consumption of 225 Watts. Simply plug the power 
cord of the chassis into LOAD-CHEK (there are no loose 
ends to connect or be in the way). Note the reading — 
which should be possibly 350 Watts. By removing the 


rectifier tube you can determine at once which side of 
the tube the short is on. With a soldering iron and 
long-nosed pliers you can check through the chassis, 
locate and correct the trouble without having to lay 
down tools or to check with lead wires! 


REPLACING BURNED OUT RESISTORS— With the chassis 
to be repaired plugged into a LOAD-CHEK MODEL 660, 
note the wattage reading with the burned out resistor 
circuit open. Now replace the resistor. Should the 
increase in watts be greater than that of the resistor 
rating being installed, it indicates that an extra load 
has caused the trouble which has not been cleared. 


LOAD-CHEK ix made-to-order for the busy service man 
and can help stop costly “come back” repair jobs. It's 
a profit-maker because it’s a Time-Saver. And at its 
moderate cost LOAD-CHEK can be standard equipment 
on every service bench. By all means, inspect this ver- 
satile instrument at your distributor and place your 
order, for under present conditions we must fill all 
orders on a basis of “First Come, First Served."’ 


FOR THE MAN WHO TAKES PRIDE IN HIS WORK 


SEE MODEL 660 LOAD-CHEK AT YOUR DISTRIBUTOR’S 
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A complete 
to better 
recording for 
higher fidelity 
reproduction 


by S$. J. Bequa 
300 pages, 6 « 9%. 
130 iMustrations 


Price only $5 


A HOW.TO-DO-IT BOOK FOR 
REAL RESULTS! 


Beginning with the history and theory ot 
irt, this fascinating book, MAGNETIC 
CORDING, brings you accurate data on 
y detail of ‘ m magnetx recording 
: pupment and | t se it tor best results 
From home entertainment to motion pictures 
idcasting, protessional and amateur radio 
special applications ch as secret com 
noations (spe ambling) you get the 
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: ALL ABOUT FUNDAMENTALS 
COMPONENTS and EQUIPMENT 
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READ IT (0 DAYS... at our risk! 


Dept. RINEHART BOOKS, Inc.. 4 
Technical Division 
' Madison Ave... New York 16, N. 
J 
vend MAGNETIC RECORDING tor to-DAY ! 
PREE EXAMINATION. It book is OK. 
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be grounded directly to the chassis, to- 


gether with one end of each shielding. 
Most controls have removable backs 
held in place with smal] metal tabs. 


One of these tabs on each control should 
be bent the blade of a knife 
unti] it contacts the chassis, and 
secured in place with a small spot of 
solder 


with 


out 


apacitors and resistors should 
led. Careful layout of these 
result in easy wiring, in spite 
of the close quarters around tube sock- 
ets. It will help if alternate socket 
prongs are spread outward on the 6AU6 
and the 6J6 sockets, to allow more room 
for the soldering iron. Solder must be 
used sparingly on all tube-socket 
Rosin-core solder and a small 
or transformer-type soldering 
should be employed. Make all con- 
nections mechanically tight before 
applying any solder, and depend on the 
solder only for 
This can best be done by looping 
the wire through the hole in the socket 
prong and closing the loop with needle- 
nose pliers before applying the solder. 


be insta 
parts will 


prongs. 
hot iron 
gun 


a tight electrical connec- 
tion 


Wire the plate-to-grid coupling ca- 
pacitors in place with short leads and 
so that they lie flat against the chassis. 
The B-supply for the 
and the screen resistor of the 6AQ5's 
may be mounted on a small bakelite 
strip near the second 6J6 tube socket 
to save space and for ease in wiring. 

Input coupling capacitors for inputs 
1 and 2 are installed at the microphone 
input connectors and wired to the 6AU6 
No. 1 grids with shielded flexible leads. 
The grid resistors in these circuits are 
connected from the socket pins directly 


to the grounding copper bus with very 


resistors 


short leads at the grid end of the re- 
sistors. The phonograph input circuit 
is made up similarly, with the input 


resistors and mounted at the 
input jack hielded lead to the 
tube socket with the grid resistor direct 


capacitor 


and a 


to ground from the grid pin of the 
socket. 
The three r.f. chokes in the power 


supply should be made of No. 14 d.c.c. 
wire. Each of 24 
close-wound in one layer on a 
piece of “s-inch dowel. After winding, 
the dowel is removed and the choke is 
tied with thread to hold its 
shape. These chokes are mounted by 
their own leads. 


solid choke consists 


turns, 


strong 


Transformer and vibrator 


The vibrator power transformer 
should be one capable of delivering 300 
volts at 190 ma each side of center-tap. 
The transformer we selected was a 
Stancor P-6151. It is designed to oper- 
ate with a vibrator whose reed fre- 
quency is 115 cycles. We selected a 
Cornell-Dubilier CS15 vibrator to use 
with it. If other transformers that will 
deliver the above mentioned voltage and 
current are available, they can be used 
successfully, but be careful not to pick 
a transformer designed to be used at a 
higher frequency than the vibrator will 
deliver, or that will otherwise mismatch 
the units. Since considerably more cur- 
rent is needed than that furnished by 


the average auto radio power pack 
Synchronous vibrators should be avoided 
because of the higher “hash” level in 
the output. Battery polarity becomes a 
problem when using syne vibrators, too 
In general, a transformer that meets 
the above specifications 
with an appropriate nonsyne vibrator 
with no trouble if the frequency of the 
transformer and the vibrator § are 
matched, and are 115 cycles or more. 
Some vibrators and 
on the market are designed for fre- 
quencies as high as 180 cycles 


may be used 


transformers now 


After all possible underchassis wiring 
has been completed, mount and wire the 


components on top of the chassis. The 
r.f. choke connected to the vibrator 
transformer center-tap and the two 
capacitors between its terminal and 
ground are wired to mounting strips 
placed on top of the power trans 
former. Take care that they are so 
placed that they will not interfere with 
the shield that will be installed over 
them. The resistor across the vibrator 
transformer primary should be wired 


directly across the vibrator socket con- 
tacts, and then the 
former secondary capacitor 
jumpered across the 6X4 sockets with 
leads as short as possible (the leads can 
be used to jumper each socket’s No. 1 
and No. 6 pins). 


vibrator trans- 


should be 


When al! wiring is completed, double- 
check for and tightness, and 
place a drop of bright-colored paint on 
each soldered connection. This 
will often be an aid in detecting a 
developed poor connection 
vibration) since the paint will 
and fall away if any looseness deve 
It also serves as a chech 


accuracy 


paint 

ater 
(caused by 
flake 


1Ops. 


The remote contro! unit (Fig 
consists of three volume controls 
mounted compactly in a small box suit 
ably arranged for mounting on the 
steering column or under the instru 


ment panel of the car. The box we 
measured 2% x 5 x % inches. It is 
bolted under the car instrument panel, 
just to the left of center, 
reach of the driver. The leads from the 
remote-control unit consist of a shielded 
7-wire cable terminating in a 7- 


within easy 


prong 
plug which can readily be inserted in 
the amplifier’s remote-control socket 
After assembly the control box was 


given two coats of black crackle finish 
and a dial plate and 
installed. 


knobs were 

If desired, the remote control may be 
omitted, and a dummy plug can be made 
up as shown at 6 in Fig. 2, and inserted 
in the amplifier socket. The master gain 
controls will then be used to control 
volume level. Such a plug is also handy 
for checking the amplifier when 
moved from the car for servicing. 


re- 


After all wiring has been completed, 


install tubes and shield covers. Before 
the amplifier is placed in the cabinet, 
however, it is advisable to drill the 


cabinet for the mounting bolts and also 
lay out and drill holes for 
mounting the equipment in the car. 
Any paint around these holes should be 
scraped away to make a good electrical 


(Continued on page 94) 
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e 18 DB GAIN 
e EASY TO INSTALL 
e LOW IN PRICE 


Pre-amplifies Signal at Antenna Height — Prior to Line Loss 
— Where Most Favorable Signal-to-Noise Ratio Exists 


te beck of 7Y 
tad 
eal 


The Rocket Booster is utterly new by every standard of compari- 
son and is destined to further revolutionize single channel televi- 
sion reception at far greater distances. Research and laboratory 
tests have long proved that the best point to boost a TV signal is 
at the antenna — prior to line losses — where the most favorable 
signal-to-noise ratio exists — not at the TV receiver after the 
transmission line has picked up noise and interference. It re 
mained, however, for VEE-D-X engineers to perfect this mast 
mounted booster that is high in performance — easy to instal! 

low in price — and using only the single standard 300 ohm trans- 
mission line. The Rocket Booster has two components — 1) the 
booster itself which is mounted directly on the mast below the 
antenna and 2) the control unit. The Rocket is extremely powerful, 
delivering an 18 db gain with full 5 megacycle band width. It is 
factory pre-set for peak performance on any desired channel and 
once installed needs no further adjustments. For complete informa 
tion on the sensational new Rocket Booster see your distributor 


or write direct. 


THE LaPOINTE-PLASCOMOLD CORPORATION, WINDSOR LOCKS, CONNECTICUT 
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Every one of your prospects 
will see and read these appealing ads in fa- 
mous national magazines. These ads recom- 
mend your service ...when you display the 
Sylvania Service Emblem,shown above. So, 
make sure these emblems are on your doors, 
your windows, and trucks. They’re FREE 
from your Sylvania Tube Distributor NOW! 


These ads will appear in the 4 famous 
magazines your prospects read most! 


— (jun Elytt SYN S TUBES 
— 
a 
| 
| 
RADIO-ELECTRONICS for 


Nation- wide week weekly TV Show “BEAT THE CLOCK” 
will sell your service to every TV set owner 


Authorized Dealer 
\ 


You're an “expert, reliable serv- 
ice-man who does a tough job 
well,” Bill Shipley, crack CBS- 
TV announcer, tells your pros- 
pects. And, he adds: “Always 
look for that Sylvania Service 
Emblem.” That’s how the hard- 
hitting, full-minute commercials 
on Sylvania’s CBS-TV show, 
“Beat the Clock,” put Bill Ship- 
ley, Roxanne, and Bud Collyer Roxanne and Bud Collyer are seen weekly 
on your sales staff. over CBS-TV in 35 cities... selling your 


service...when you display the Sylvania 
Service Emblem. 


pay off in your store 


Mail the coupon below for FREE, full-color folder 
giving complete details about Sylvania’ 
Spring Service Dealer Advertising Program 

tains everything to identify you unmistakably as the 
dealer advertised in Sylvania’s magazine and TV 
advertising. If you want more business, you can’t 
afford to miss it. But, time’s awastin’... get that 


coupon in the mail NOW! 
! Sylvania Electric Products Inc. 
af | Dept. R-2701, Emporium, Pa. 
| Please send me full details about Sylvania’s 
powerful business -building campaign for 
Service Dealers. 
Name. 


RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT 
TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES: LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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RESISTOR 
BREAKDOWNS 


OH MITE Little Devil Resistors 
Provide EXTRA MARGIN of SAFETY 


Although they are tiny in size, Ohmite Little 


Devil molded composition resistors have 
unusual ruggedness, stability, and current- 
carrying capacity bor example, they are 
rated at 70C instead of the usual 10C, 
They meet all test requirements of JAN- 


K-11, ineluding salt water immersion and high 


humidity tests without wax impregnation. In 


addition to conventional color coding, the resistance 


value and wattage are clearly marked on cach unit. 


Available in |, 1, and 2-watt sizes with 


10°) toleranee, in standard RT MA values 


te 22 megohms. The L-watt size, 


comes ip values as low as 2.7 ohms. 


or 


4894 Flournoy St., Chicago 44, lil. 


Be Right wk OT MITE 


RHEOSTATS : RESISTORS TAP SWITCHES 


10 ohms 


10°. tolerance, 


OHMITE MANUFACTURING CO. 


Available Only 


From Your 
Distributor 


connection between the car and the case 


Test and operation 


The amplifier can be easily checked 
before installation in the car. One t 
minal of a 6-volt storage battery should 
he connected to the hot lead of the 


amy er and the other connected to the 


case. Polarity is not important. An) 


good high-impedance crystal or dynan 


microphone will serve and should be 
connected to the microphone input cor 
nector of the stage under test \ 
speaker rated at 15 watts or mor 


hould be connected to the amplifier 


put. With the master gain contro! al 
halfway on, fairly high output sho 
be obtained when the remote contr: 
turned all the way up. With sin 


control 


ettings, each input should give 
substantially the same output 

I ise, the master gain controls o1 
the amplifier can be left on and eac} 
channe] 
by the 


can be individually regulated 
remote control unit. The remote 


gain controls of those inputs which are 


REMOTE CONT ROL DUMMY PLUG 


Fig. 2-a—Detail of remote-control unit. 
Fig. 2-b—Remote socket dummy plug 


not being used should be kept turne 
off. The controls are available, however 
to allow any combination of mixing 
fading of the various inputs. 

No audio amplifier should ever be 
operated without adequate speake: 
loading. This one is no exception. If 
operated without suitable output 
load, high audio voltages in the final 
amplifier plate circuit will cause ins 
lation breakdown in the output trans 
former, in the final-amplifier tube sock 
ets, or in the power-supply components 
For that reason, always check the 
speaker connections before operating 
the amplifier. Be sure they are tight 

If more than one speaker is used, 
connect the speakers in parallel and 
properly phase for maximum output 
Most of the 25-watt driver units avai 
able today have 15-ohm voice coils. Twe 
such units will match the 8-ohm winding 
of the amplifier’s output when para 
leled. The amplifier will provide suffi 
cient drive for two speakers to be heard 
for distances up to a half mile or more 


if straight or re-entrant horns are 

employed 

Materials for amplifier 

Resistors: 1—!0 000, 3—33,000, |—47 000 3 

100,000 4—470 006 ohms. |—3.3 megohms 7 wo 

2—! ¢ 800, 2—2,700, 3—47,000, 3—100,000 

270.000 ohms. | wott: ohms, 2 watts: |—200 

1—5,000 ohms. 5 watts: |—0.25-megohm, 6—05 mec 

ohm volume controls 

Cepecitors: (Paper) |—0!, 1—.015, 2—05 uf 
002, 1—.02, 6—.05, 20.1 pf, 400 volts 

1— 006 uf 1.600 volts (Mica) 3—.005 uf (Electro 

ytic) 1—20 uf, 2S volts; 3—10 uf, volts: 


uf 
Miscellaneous: |—Stancor A33/! output transforme 
t—Stancor P-6131 vibrator transformer (see text 
1—Stancor C-2305 or equivalent S-henry, 100-ma filter 
choke |—vibrator, C-D CSIS (see text), I—fuse 
é-volt. i4-ompere type: i—switch sp.st., 20-ompere 
type. rf chokes, self-wound (see text); chassis. cose 
miscelioneous hordwore. wire, etc 

end 
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New Devices 


Atias Sound Corp 449-394 
Brook 8 N.Y 


ped two 


tine) “or “constant mpedance ANTENNA 


eliminate The Brach Mfg Corp. 200 
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TA.462 
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300 


work 


The Astatic Corp 
TV DEFLECTION YOK ' 2U d 


kes ¢ ne of IV replace ess fitted vu 4 SELETEON Division 


extra taste 3 e 


1998 tm Medic ond 


Sales 251 W. 19th St, Mew York 11, Factory: 64 St 


RADIO-ELECTRONICS is paying highest rates 
for good articles on television and AM servic- 
ing. Stories must be authentic and must either 
give new information or have an original slant 


All specifications given on these pages are from manufacturers’ date. 


AT ANY PRICE ! 


May be up your 
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TV CRYSTAL 
OSCILLATOR 


KIT OR WIRED 


Preci ise Development Corp 


Rockawoy, 4. |. N.Y 
] 
45 2 
e spect e 
fits 
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ctype crystals ch are oval Ge TUBE REACTIVATOR 


. Transv sion Inc 4 N N 
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HEATHKIT v. T. v. M. t. The reactivator 
The Heath Co., Be 2. 


Now! Get this sensational new TV-Radio servicing book, “150 
PICTURE PATTERNS & RADIO-TV DIAGRAMS EX- 
PLAINED,” absolutely FREE! Shows actual TV picture tube 
patterns and wave forms as well as Radio and TV set dia- 
grams. Clearly explains how to use them to analyze and serv- 
ice sets faster. If you act now, you can get this book FREE, 
just for asking to examine Coyne’s 6-volume TV-RADIO 
LIBRARY 7 days FREE TRIAL! 


UHF. In easy-to-find 
order, cross indexed. 
volume TV-RADIO 
for 7 days; get the valuable 


ACT NOW . 


on 


New Devices 


ABC 
Use this 6 
LIBRARY free 


VACUUM TUBE 
VOLTMETER 


Mec asurern 


Electronic nents 


NEW TV ANTENNAS 


The Walter L. Schott Co 
t A 


Servicing 


Book ABSOLUTELY FREE! 


. OFFER LIMITED! 


Fill out and mail coup, n for 6-volume library on 7 days free tria 

We'll include book TV- Radic » Patterns & Diagrat a. If ee] 
the set, pay nth until $23.00 plus t 
You'll get into the big money faster in TELEVISION-RADIO is paid. (Cash price $22.) Or you can return the library at our exper 
if you know where to find the answer to servicing problems. i 7 days and owe nothing YoU BE THE JUDGE, Kither y 
Coyne’s great new 6-volume library gives you all the answers Act NOW! 


quickly! For basic “know-how” that is easy to understand, 
you'll find everything you want in volumes 1 to 5 which contain 
over 5000 practical facts and data. They cover every step from 
principles to installing, servicing, trouble-shooting and align- 
ing all types of radio and TV sets. So up-to-date it includes 
COLOR TV and UHP, adapters and converters. 
And then, 
famous Coyne 


COYNE ELECTRICAL & 
500 S. Pauline 
YES! Send 6volume TV 
you get volume 6—the 


CYCLOPEDIA. It 


for speedy on-the-job use, 


TELEVISION 


answers Neme 
today’s television problems on servicing, alignment, installation 
and others: PLUS tomerrow’s problems on COLOR TV and Address 
City 


Where Employed 
) Check here if you want 


JANUARY, 1952 


( brary sent COD. You 
_ 32 plus COD postage on delivery 


SEND NO MONEY— MAIL COUPON HOW! 


TELEVISION-RADIO SCHOOL, Dept 
Chicago 12, Il! 

RADIO LIBRARY for 7 days FREE TRIAL per you 
offer. Include TV-RADIO PATTERNS & DIAGRAM BOOK as my FREE GIFT 


12-T! 


Age 


Stote 


pay postman 


wide 8s high. ond [ 
— 
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(2 1951 
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' 
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HIS test-signal generator provides 
every type of test signal required 
for servicing communication and 
high-fidelity receivers and ampli 

fiers. It can be used, without any 
changes or modifications, to service any 
type of radio receiver. The model illus- 
trated was built principally of surplus 
parts, but standard parts can be used 
without any difficulty. 

The instrument consists of three sec- 
tions which can be used independently 
or inter-relatedly. They are: 

1. An R-C type audio oscillator with 
a range from & to 80,000 eycles 

2. A variable-frequeney oscillator cov- 
ering the frequencies from 175 to 5000 ke 


A crystal-controlled oscillator ac- 
commodating 11 erystals in the fre- 
queney range from 100 ke to 10 m« 


Any of the sections mav be used sue- 
cessfully in an independent instrument 
They are the result of considerable ex 
perimentation and although simple in 


design permit quality performance 
The instrument is contained in the 
chassis and case of a range A tuning 


unit for the Navy GP-7 transmitter 
The v.f.o. uses the master-oscillator sec- 
tion with very few modifications. The 
range A tuning unit was designed to 
cover 400 to 800 ke. Instead of using a 
variable capacitor for tuning, it used a 
variable inductor and fixea mica capaci- 
tors 

rhe variable tapped inductor is very 
large and wound with heavy wire on a 
heavy ceramic form. The dial tuning 
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Multi-Unit Signal GENERATOR 


By JOSEPH MARSHALL 


ratio is especially suitable for preci- 
sion setting of an oscillator. With the 
given value of capacitance, a frequency 
range of 2 to 1 is covered by 4,000 
dial divisions. The tuning mechanism 
has no backlash at all. Given a stable 
oscillator circuit, the components prom- 
ised a stability and reset accuracy of a 
very high order, and the promise was 
easily attained in the actual instrument. 

The original circuit was a Colpitts. 
To obtain greater versatility and sta- 
bility, we modified it to use the cathode- 
coupled, 2-terminal oscillator. We em- 
ployed a 6J6 tube mounted on the parti- 
tion which separates the master oscilla- 
tor from the rest of the unit. The tube 
is outside the compartment, while the 
socket is inside for easy wiring. The 
wiring is very simple and few changes 
are required. Heavy bus-bar wire is es 
sential for all wiring in the v.f.o. for 


stability. 

Originally the circuit used a .005- and 
a .0025-uf mica capacitor in series, 
with the cathode of the oscillator con- 
nected to the mid-tap. In this circuit the 
oscillator covered the range 400-800 ke 
in five bands and a total of 4,000 dial 
divisions. A look at the layout indicated 
that the L-terminal oscillator presented 
an opportunity for obtaining additional 
ranges. By adding a 4-position switch 
(one of the original ceramic switches) 
and two silver-mica capacitors, it was 
possible to provide a total of four bands, 
each covered by 4,000 dial divisions. 
With the .005-uf capacitor alone a 


The complete diagram—the output 
jack is also used for rf. signal output. 


range of 205 to 440 ke could be covered 
We added a 500-uuf silver mica in 
allel with the .005-uf unit to drop the 


oscillator dewn to 175 ke (useful for 
some i.f. work), and to obtain 200 k« 
which is very valuable for dial calibra 
tion purposes. With the .005- and .0025 
uf capacitors in series, the original 
range was modified to cover from 350 t« 
800 kc. We then added a 500 puf capaci 
tor in series with these and obtained a 
range of 800-2000 ke. Finally, by re 
moving all capacitors and operating 
with the stray wiring capacitance and 
the distributed capacitance of the « 
which is considerable, we obtained a 
range of 2000 to 5000 ke. Now we had 
any frequency between 175 and 5000 k« 
on hand, plus, of course, the even fre 
quencies 200, 500, 1000, 2000 ar 5000 
ke, which are invaluable for calibratior 
purposes, 


Panel view of the test signal generator. 
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CUSTOM-BUILT CABINET 
For #630 “x03 TV SETS 


From Factory—To You 


The MANHATTAN has everything 
STYLE ... QUALITY :.. PRICE 


STYLED—to biend with any furniture setting 
ifs best seller 


QUALITY—constructed of genuine mahogany 
or walnut, handrubbed to a fine piano finish 


LOW PRICE—mode possible by our huge com 
mitments and o special deal fo ship directly 
from factory to you 


THE MANHATTAN—tokes any TY set The knob- 
pane! and shelf are either drilled for ao 2630 
chassis, or left blank for any other TV set. The 
picture tube cutout is any size you order (12'/; 
to 24°) and the mask and safety giass are 
included 

EVERYTHING NECESSARY—for an easy, per 
fect installation is included—assembling instruc 
tions, picture tube mounting brackets, hard 
wore, backboord, and as a finishing touch we 
even include ao bockcup for recessing the picture 
tube neck 

EACH CABINET—is corefully packed in an air 
cushioned carton & shipped FO B factory NY 
$59.37 cab., size H-4!", 0-24", wt. 56 Ibs 
86.22 cab., size H-46", W-27", D.24”", wt. 78 ibs 


‘597 


Manhattan also available for the 5g6.22 
24° 


picture tube 


Manhattan 


MANHATTAN to fit any size _ 
12/4", 14°, 16", 17", 19 of 


Blonde 10% extra 


*630 SUPER DELUXE 31-TUBE TV CHASSIS 


OPERATES ALL 16 24 PICTURE TUBES 


Engineered in strict adherence to the genuine 
RCA 2630, plus edded fectures 
NOTHING BETTER AT ANY PRICE! 
Standard Turret Tuner (Cascode) 

Original 630 Synch. Chain for Stability 
16.5 KV for Clarity and Brilliance 

Peak Sensitivity for Fringe Areas 

4 Megacycle Bandwidth for Definition 
Larger Power Trans. & Voltage Doubler 
Fast Action Pulse Keyed AGC 

Large Concert-tone 12” PM Speaker 


KNOWN MFR... LICENSED BY RCA 167" 


Complete ready to play with al! tubes, 
hardware, knobs, etc. (less CRT) 


GOOD NEWS r= #630 TV BUILDERS 


Just Released ... A New Edition 
OF THE 


INSTRUCTION PACKAGE 


Complete from the authentic RCA 2630 STANDARD 


(10" to 12'/)") 29-tube TV RECEIVER to the present 
3630 DELUXE (16" to 24”) 3i-tube TV RECEIVER 
LIFE SIZE—Everything trom chassis pan, to part, to 
tube. to wire is life-size, you just can't make mistakes 
NO MORE FUMBLING—The diagrams layouts and 
easy to follow step by step instructions ore o neatly 
arranged on 25” « 38° charts eliminating the old 


fashioned method of 
booklet to diagram 


Popular priced at only $9.49 | 
#630 TELEVISION PARTS 


RCA FRONT END TUNER, w/tubes. 822.49 


looking and craning from 


STANDARD TURRET TUNER, 22.49 
ESCUTCHEON PLATE, e 69 
COMPLETE SET OF KNOBS, 1.34 
COMPLETE SET OF KNOBS 2.49 
POWER TRANSFORMER, 9.97 
VERTICAL OUTPUT TRANS 204 2.69 
VERTICAL BLOCKING TRANS. Q 32 
HORIZONTAL OUTPUT TRANS 2 98 
HORIZONTAL TRANS 3.98 
col, 2.29 
FOCUS COIL, hms 3.42 
DEFLECTION YOKE, 60° 2 2.97 
DEFLECTION YOKE, 2 3.98 
HORIZONTAL DISCRIM. TRANS. 1.49 
FILTER CHOKE, 6) 1.47 
WIDTH CONTROL COlL, 44 
WIDTH CONTROL iA 79 
HORIZONTAL LINEARITY coli. . 39 
1ON TRAP BEAM BENDER, 719 
1ON TRAP BEAM BENDER, bid 
AUDIO OUTPUT TRANSFORMER (6K6) 69 
HV RECTIFIER, SOCKET ASSEMBLY. 
HV RECTIFIER, SOCKET ASSEMELY, 1.37 
HV KINESCOPE LEAD, 39 
PUNCHED CHASSIS PAN, piloted 4.87 
630KIT, vets, washers 1.69 
TV 6° LINE corD ; 29 
CATHODE RAY Tose SOCKET, 8” |e 39 
OVAL PM SPEA KER, 2.49 
8” PM SPEAKER, «ov, 3.97 
12” PM SPEAKER, vy = 6.94 
VIDEO AND 1.F. KIT, 7.84 
ELECTROLYTIC CONDENSER att 7.37 
TUBULAR CONDENSER KIT, 4.28 
CERAMIC CONDENSER KIT, 3.37 
MICA CONDENSER KIT, 1.38 
CARBON RESISTOR KIT, 6.98 
WIREWOUND RESISTOR KIT, 4 «© 2.3) 
OCTAL WAPER SOCKET KIT, kets 72 
MIN. WAFER SOCKET KIT, © ' 63 
MIN. MOLDED SOCKET KIT, 22 
BRACKET AND SHIELD KIT, 8.63 
TERMINAL STRIP KIT, 18 strips 59 
VARIABLE CONTROL KIT, 9 trols 5.83 
COMPLETE SET OF TUBES, 29 tube 30.31 


FINEST STANDARD GUARANTEED | PICTURE TUBES 


17". 34.63 0". *49.74 “79.49 


SPECIAL COMBINATION OFFERS 
CABINET, CHASSIS & 17” CRT* ( 5285" 
CABINET, CHASSIS & 20” CRT* ( 249" 
CABINET, CHASSIS & 24” CRTI* ( 22° 298” 


*630 STANDARD TV KIT 


COMPLETE SET OF PARTS 
for the FAMOUS ORIGINAL RCA 2630 
29-TUBE 10” TO 12'2” CHASSIS 


Complete with all tubes hardware 5] 1 9.74 


and instructions, (less CRT & wire) 
#630 TV KIT 


COMPLETE SET OF PARTS 
for the 31-TUBE 16° to 24” CHASSIS 


$146-49 


Compiete with all tubes, hardware 
and instructions. (less CRT & wire) 


* CRT is the abbreviation for picture tube 


(Same as chassis featured to left 


DOLLAR FOR DOLLAR WE BRING YOU YOUR BEST BUYS IN TV! 


, WE ARE HEADQUARTERS FOR +630 TELEVISION CHASSIS, KITS & PARTS « « « All Items are STANDARD 


BRANDS « « « All Prices Are WHOLESALE (FEDERAL TAXES PAID)+* * * Do Not Be Misled By Any Lower Offers! 


TELEPHONE 


BROOKS RADIO & TV CORP., 84 Vesey St., Dept. a, New York 7, N.Y. corti 
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THAT CAN’T BE 
DUPLICATED 


Workshop Associates’ 
pioneering leadership indi- 
vidualizes all products to a 
superlative degree that defies 
duplication. Laboratory-test- 
ed engineering confirmed by 
field technicians everywhere. 
Like fingerprints, you can 
always tell the difference. 


ANTENNA 
Developed and Patented by Workshop 


Widely imitated never 
equalled .. . preferred every- 
where. Rugged, durable, extra 
strength to withstand the 
toughest weather conditions 

assures clearer pictures .. . 
higher gain . high signal 
strength ... no ghosts. Write 
for catalog. 


Specialists in High Frequency 
Electronics 


THE 
WORKSHOP 
ASSOCIATES 


Division of the Gobrie! Co. 
135 Crescent Road 
Needham Heights 94, Mass. 
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There is one inconvenience: it takes 


two switk to cover all the 
This more 


performance of the unit. Thanks 


ranges 
than made up for by the 
to tne 
mecnalr 


y-determining 


ature ris@giue to excluding the powse 
ipply from the cas ind the use of the 
Very table cathode-coupled cire t, the 
tability obtained re irkable. Even 
the highest range hich has the poorest 
L-C ratio i istonishingly stable rhe 

lower ranges will maintain frequen 


with a variation of le than 50 eye les 
from a cold start. The reset 
The dial is 
not calibrated, and tuning is facilitated 
However, when the 
errors of plotting, reading, 


for hour 


accuracy is also excellent 


by calibrated chart 
and setting 
are combined, it 1 till possible to reset 
the oscillator to within extremely close 
limits 
Incidentally, a 
would make an excellent v.f.o. for ham 


similar tuning unit 
transmitters. Using the Clapp circuit 
with the three capacitors in series, a 
range of from 1500 to 2000 ke over 800 
high stability 
would be provided. 


dial divisions with very 
and reset accuracy 
The remainder of the case could be used 
multiplying stages. We 
planning a unit 


for frequency 
are at present along 
this line. 

It will be noted that the v.f.o. is mod- 
ulated in the second grid circuit by the 
cillator. It will be 


variable audio « 


noted, also, that the r.f output ts taken 
from this same grid d out of th ime 
jack as the audio Ss is a desir 


able feature approaching the electron 


coupled-oscillator type of circuit in the 
isolation it provides. In actual opera 
tion the frequency varies only very 

vyhtly when the illator s loaded 

Rapid signal tracing i gz 
the same output Jack for 1 
v.f.o. o ) tial trouble-shoot 


cillator is set to 1,000 
eycles and the v.f.o. to the if. of the 
output probe 

from the 
audio amplifier toward the front end of 
the receiver. No changes in the setting 
of the oscillators are needed. The a.f 


only to the a.f 


receiver on. tes 


then systematically moved 


respond component of 


the signal; the i.f. will respond to the 
modulated r receiver then 
tuned to the second or third harmonic 
of the intermediate frequency. The 


probe is advanced toward the antenna 


The VFO section is sturdily constructed. 


intil the signal sto; ris greatly re 


duced This 


which trouble exists 


j 


pins i n the stage 


For rapid and accurate alignment 


all-wave receivers on the short- 
bands the quickly 


cillator with a choice of correct test fre 


Vave 
switched crystal os 
quencies cannot be surpassed. The mid 
dle section of this signal generator cor 
sists of a simple crystal oscillator ac 


commodating 11 crystals in the 100 


10,000-ke range. Any clean crystal w 

oscillate satisfactorily in this circuit. It 
uses a 9001 in a Pierce oscillator wit} 
the output from the plate but the feed 
back from the screen. A 2 pole 2-p 
tion switch changes components to p 
both low ar 


vide good oscillation at 
high frequencies 

The output of the erystal oscilla 
goes to a binding post on the panel. Fo: 
ease in operation we use a short tele 
scoping antenna in this 
This allows using the generator without 
any direct connection to the receive: 
under test and offers a 
attenuation. The 
enough signal to be pich 
receiver with a foot or 
With the antenna extended to its fu 
length of about 1 foot the radiated 
ignal is about RY plus 20 db on 
Retracted t 


neches) the radia 


binding po 


simple means of 
ante radiate 


ip Dy al! 


antenna 


communication 
its shortest length (6 
on gives an RQ signal. With 
d and the 
tion confined entirely to the sn 


receiver 


cillator antenna remove 


post, the input strength at the 


ceiver approximates rovolts, v 
t right in aligning for weal gna 
evels 
the erystal oscillator in this < 
natrument was built around the 
ind chassis assembly of the 


CCQ erystal calibrator. The switch a 


ssembly was simply re ved f1 

ld CGQ ease and mounted in the ne 
ase. However, any ll-point 2-pole 
witch and a numb f different crysta 
ockets can be wired up to duplhte 
arrangement \ ted-shaft 
midget variable capacitor, with the slot 
accessible from the panel, makes po t 
a shght change in the frequency of th 
crystals so t a 500 ryst 


mmstunce, can 


be se ex 
by zero-beating with WWY\ 


Tor our purpose we use a 455- and a 


500-ke crystal in the w position. 1 
i°5-ke crystal is not usua ised 
actual alignment but rather t 
correct frequency for the v.t The 50 
ke crystal is used for dial calibratior 
and for checking tracking on the short 


wave band 

A group of high-frequency crysta 
provides test signais tor 
r.f. end of all-wave receivers. Crystal 
cut to around 2000, 3000, 5506 and 5000 
ke will 


using fundamenta 


provide enough check points 


align upper and lower en rt 
wave bands 
The third harmonie of a 3570-ke 


crystal is used for alignment ef 10.7 FM 
i.f.’s; 3545- and crystals, al 
using the third harmonic, for markers 
at the extreme ends of the linear por 
tion of the S-shaped curve of the de 
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Perfected in Rauland Electronics Laboratories, 
this tube that gives edge-to-edge sharpness of focus 
without coils and magnets is proved and ready 
as the materials pinch becomes painful 


BETTER in all ways! Gives better over-all FOCUSES by using D.C. voltage already 
focus—hair-line sharpness from edge-to-edge available in the receiver 

—with NO critical materials for focusing . . . 
and STAYS SHARP under considerable 
variation in line voltages. 


ELIMINATES focusing coils and magnets 
... Saves critically scarce copper and cobalt. 


REQUIRES NO re-engineering of present tele- Pe 

vision chassis ... NO added high voltage This new Rauland development is now 
focus circuit . . . NO added receiver tubes available in substantial quantities in 17 
... NO additional components except an in- and 20 inch rectangular tubes. For 
expensive potentiometer or resistor. further information, address . . . 


THE RAULAND CORPORATION 
x Perfection Through. Research. 


4245 N. KNOX AVENUE © CHICAGO 41, ILLINOIS 
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Sensational TV 


BARGAINS! 


Rocket 
YAGI 


5 ELEMENT TV ANTENNA 
Excellent Pictures in Fringe Areas 


GAIN 


$3.95 can 


irene 


SOLO ONLY BY MAIL BY NATIONAL ELECTRONICS 


Rocket DIRECTRONIC 
MOTORLESS 
TV ANTENNA 

Electronically 
Seitened am 
@ Me 


Motors 
vot 


tea 
t ‘ 
AN 
x 

805 
‘ . tock 
t 


SOLO ONLY BY MAIL BY NATIONAL ELECTRONICS 


Rocket ALL CHANNEL 
~ - CONICALS 


‘ 
NATIONAL ELECTRONICS 


SOLO ONLY Man 


witHou 


SUBIECT TO CHANGE 
CLEVELAND 


erices Foe 


OF CLEVELAND 
THE HOUSE OF TV VALUES 


Cleveland 3, Ohio 


Delco Building © 


tector output when aligning the dis- 
criminator and ratio detectors. These 
erystal values (obtainable from sur- 
plus) are useful for 80-meter ham oper- 
ation, and may be purchased for far 
less than crystals cut to the high fre- 
quencies. An 8800-ke crystal is used for 
FM rf. alignment providing check 
points at 88, 96.8, and 105.6 me. Since 
my area has not been blessed with tele- 
Vision coverage yet, no crystals are 
listed for TV service. However, the cir- 
uit could be copied = for supplying 
television test frequencie 

The erystal oscillator very slightly 
modulated by the audio oscillator 


through the common plate-supply cou- 
pling The moc just sufficient 
the recognizable when 


fulation 
ignal 


receiver 


to make 
tuning a 
Audio Oscillator 
The audio oscillator is a simple ver- 
sion of the R-C or Wien bridge type of 


oscillator. It uses only two 6C4 tubes. 
The tuning capacitor is a 3-gang 15 
capacitor obtained from sur- 


plus. Only two gangs are used. If care 
is taken in wiring to keep the stray 
capacitance low, it is possible to cover 
a 10-to-1 frequency ratio. A 2-gang 
165-uuf capacity could be used, although 
it will probably not yield a 10-to-1 ratio. 
If the attained ratio is only 8 to 1 or so, 
it should still be satisfactory for test 
purposes, 

We did not use precision resistors but 
selected matched pairs of carbon resis- 
tors with a Wheatstone bridge. We 
found that out of any 10 resistors of a 
given value, it was possible to find one 


pair which balanced to about 1/7 and 
produced the desired frequency to with- 
in 5 tesistor balance is more impor- 
tant— in order to produce constant am- 
plitude and good waveform—than exact 
value. Precision resistors will insure 
the multiplic n of the scale exactly 


in the four ranges. However, the carbon 


resistors provide a multiplication exact 
We felt that 


waveform and constant amplitude were 


enough for practical use 


more important than exact calibration. 

A third section of the range switch 
cuts in separate feedback controls for 
the high and low frequencies, in order 


to stabilize output over the whole range. 
ratio it is diffi- 
cult to maintain constant output at the 


With a single feedback 


extreme ends of the range. By provid- 
ing separate controls for the two ex- 
treme ranges, and one for the mid- 
ranges, we attained an output which 


was constant to plus 1 db. This varia- 
the upper one-third of 
each range and is constant throughout 


tion occurs in 


the four ranges. With due allowance, 
the oscillator can be used as a substan- 
tially constant-amplitude oscillator. 

\ series feedback control, which can 


and out by means of a tog 


of either 


be cut in 


switch, provides for a choice 


sine-wave or sq ive output. With 
the switch open, adjust the 5,000-ohm 
potentiometel! AC t ¢t a good 
square Wave nduced. Check with a 

me \ feedba control are 
mounted t ‘ t ised 
7) for a] ' ition. Only the 
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main tuning dial, the range switch, and 
the output attenuator are on the pane 
For TV the wave-shaper toggle switch 
may mounted on the pane 
Feedback is adjusted by observing th: 
waveform of the oscillator on an 
loscope. The 
the 


capacitor is 


also be 


Ost 


range switch is turned to 
and the 


The 


one of mid-frequencies 
opened all the 
mid-range feedback control is adjusted 
the sine-wave 
The switch is turned to the low 
est range and ‘he capacitor 


way. 


to give best possib 
shape 


turned to 


the maximum capacitance position 
Now the low-range feedba control is 
adjusted to give good waveform and 


amplitude equal to that at n 


id-range 


The capacitor is turned to minimum 
and the trimmer on its upper section 
adjusted to give good waveform and 
proper output with the lowest possible 
capacitance. Next the range switch is 
turned to the highest range and the 
feedback control of this range is ad 


justed to give an output as nearly equal 
to the other ranges as possible. 

The calibration of the Wien 
oscillator has been covered in 
articles of this magazine.* 

A simpler method using a frequency 
test record and feeding both the record 
and the oscillator output into a common 
audio amplifier and loudspeaker allows 
quick calibration. The easiest range to 
calibrate is the 100- to 1,000-cycle 
range. It will be found that as the vari 
able oscillator approaches the test- 
record frequency a beat note will be set 
up in the ear. It is possible to zero-beat 


bridge 


other 


the variable oscillator roughly to the 
record frequency. Once this range is 
calibrated, the other ranges will be 


multiples of it, if the resistors are accu 
rately selected. This method of 
tion is not as accurate oscillo 
one, but will be adequate for test 
purposes. Exact frequency is very se 
dom important in audio servicing. It is 


calibra 


scopl 


the over-all response which is impor 
tant; and an oscillator which is cali 
brated plus or minus 10°, will often do 


as well as 
calibrated. 
The output is taken from the cathode 
of the second tube. This produces very 
little loading of the oscillator and makes 
it possible to use shielded output cable 
with no signal attenuation. The 


one more accurately 


max! 


Calibrating Audio Oscillators,” by R. D 
Ranpto- ELecTRONICS, 


Henry 


October, 1948 


Ganged capacitor is on a Masonite board. 
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Good reception up to 200 miles or more! 


Models T and TD Antennas 

famous for providing clear, stable, 
interference-free reception at almost 
unbelievable distances. With the 
Pre-Amplifier, they give up to an 
amazing 300 times gain over dipole. 
Rugged, weatherproof construction. 


Signal amplification without noise! 


The unique, research-perfected Pre- 


Amplifier . . . the only device of its 
kind . . . an antenna- or mast 
mounted installation that dramati 
cally multiplies the signal gain 
while keeping noise at a minimum 


Eliminates snow and makes signals 
strong and stable. Sold as a weath 
er-sealed unit and guaranteed 
against weather damage. 


Middle- distance champions! 


Models R and RD Antennas . de 
signed to give the finest TV recep 
tion to the outer service areas at 
low cost ; America’s champion 
middle-distance performers. Same 
quality construction features as 
Models T and TD. 


of TV reception 


Now, primary area reception benefits from 


For television that's ; Tel-a-Ray Antenna know-how! 


bright and clear 7 Butterfly Swivel-Positioned TV An- 
tenna .. . low cost, high gain 

Wherever youare... ‘? { ; <) easy to adjust for best primary area 
reception . . . 


three-way bracket for quick instal 
lation almost anywhere .. . an all 
channel antenna designed and 
priced for the mass market. 


self-mounted on 
far or near 


HOW TO INCREASE VOLUME AND PROFITS NOW Tel-a- Ray, america's most progres 


2 sive antenna monufacturer, has applied to 
A huge morket is opened up for you by Tel-c-Ray long-distance antennas and the Pre-Ampli- 


fier. With them, you con sell television in areas where it could not otherwise be sold success- 
fully. For the big, established primory area morket, the Butterfly has the features needed for 
capturing replacement sales . . . for building profits and volume against the strongest competi- 
tion. These are products of the finest construction and appearance . tuggedily made of cor fastest-growing industry, has developed an 
rosionproof materials and unconditionally guaranteed against wind and weather damage. let effective UHF antenna. Such progress assures 
us send you full details. you finer television. 


the FCC to operate a UHF television station 
on Channel 50 Tel-a-Ray's research 


engineer is keeping pace with Americas 


Tel-a- Rag INC P.O. Box 3326, Henderson, Kentucky 
Yes . . . send me full information and descriptive literature on 
Models T and TD Antennas; | Models R and RD Antennas; 
(] Butterfly Swivel-Positioned Antenna; The Pre-Amplifier 


NAME 
COMPANY 
ADDRESS 


JANUARY, 1952 


1033 
Tel-a-Rays | 
\ 
‘ 
f 
; 


Servicing 


Test Instruments 


mum output is about 2 volts. All leads 
and components to grids and plates 
should be kept well away from the chas 
sis to insure low stray capacitance 
Bus-bar wiring is recommended. The 
capacitor, of course, Must be insulated 
from the chassis. It is mounted on a 
piece of masonite which serves also as 
a partition between this section and the 
erystal-oscillator section 

Heating and consequent frequency 
drift are minimized by using an exter 
nal power supply. Any power supply 
capable of delivering 1.0 to 300 volts 
can be used, but a regulated 150 volts 
for the two r.f. oscillators and 250 volts 
for the audio oscillator gives the best 
all-around results. 

Several filters and shielded leads are 
used to keep the power-supply cable 
from radiating. Each of the r.f. oscil- 
lators has a single-section filter, and 
all three units are fed through a 
common two-section filter 

The care employed in shielding and 
construction resulted in gratifyingly 
low signal leakage. It amounts to about 
1 microvolt for the v.f.o. and about 
5 microvolts for the crystal oscillator, 
the latter being accounted for by 
binding-post radiation. 

Mechanically the construction was 
determined by the original layout of 
the tuning unit. The velvet vernier dial 
and the insulated coupling were left in 
place and used for the audio-oscillator 
tuning control. A paper calibrated scale 
was added to the dial for direct reading. 
The 4-position ceramic switch had to be 
mounted in the middle section. The lay- 
out of panel controls, while not entirely 
what might be desired from the stand- 
point of appearance, is functionally 
sound, 


The 11-position switch, marked CRYS 
TAL FREQUENCY, is located in the lower 
center part of the panel. Since compk 
tion of the unit I have added a 10.7- 
and a 21.25-me crystal and labeled 
these two extra frequencies on the 
panel. The R-C values for the audio 
frequency generator, though calculated 
for the 8-80, etc., range, proved to give 
a range of 10-100, 100—1,000, ete. (The 
exact ranges are determined by circuit 
wiring capacitance, resistor and capaci 
tor tolerance, and tuning capacitor 
characteristics.) The 4-position capaci 
tor switch is the basic r.f. range 
selector, but the settings on the inductor 
tap switch allow an electronic band 
spread of from 50 to 500 ke. Originally, 
the jack between the v.f.o. range 
switches was used for r.f. output, but 
subsequent check showed that taking 
audio or r.f. signals from one output 
was quite feasible. 

The original panel was a very thin 
piece of aluminum which was easily 
removed. Upon completion of the instru 
ment the underlying panel was labeled 
with Techni-cals which gave the jol 
that “dressed up” look. 

The total cost of the instrument was 
about $30, including crystals. We've 
never obtained so much usefulness pet 


dollar in any instrument before. 
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HE vacuum-tube voltmeter is a 
most useful and versatile tool to 
the service technician who deals 
with public address and audio sys- 
tems. With a little imagination ard 
ngenuity mixed with a knowledge of 
the methods of applying the v.t.v.m, 
the most difficult problems can be 
solved. 
rhe modern v.t.v.m. measures eithe 
aw. or d.c. voltages. It requires essen- 
tially no power from the circuit to 
which it is connected, thus enabling 
neasurement of true r.m.s. voltages in 


high-impedance circuits and true d.« 
voltages in complicated t 


sere circuits 


and output stage as fo 


1/2 6SN7-GT 6L6 (2) 
4 
220 
— 
3 
Fig. 1—Idealized af. phase inverter. 
many high-quality amplifiers rhe 
v.t.v.m. can be used to check the balance 


if the audio voltages applied to the out- 
put-tube grids. In this circuit it is par- 
ticularly important that the value of 
the cathode resistor in the phase in- 
verter match that of the plate resistor. 
With a constant audio signal applied 
to the input of the amplifier 
cillator, the audio (a.c.) voltage ap- 
pearing on one output-tube control grid 
should be identical with that on the 
ther tube’s control grid. If the voltages 
from each grid to chassis differ by more 
than a few percent, the quatity of the 
amplifier will be seriously impaired. 


from an 


There are several possible causes of 
Values 
if the grid resistors in the output stage 
should be the same. They snould be 
hecked with an chmmeter and replace- 
ients selected which match in value. 
The value of the coupling capacitor in 
series with each output grid will affect 
the balance at low audio frequencies. 
For these should be the 
same. The capac‘tance of the coupling 
itor 1s have 
reactance at the lowest frequency 

plifier is required to produce. The 


inbalance in the circuit shown. 


best results, 


apac chosen to negligible 


the 


if capacitors in Fig. 1 have a re- 

tance of approximately 31,850 ohms 
t 100 eyeles per second 

At any given frequency of operation 
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1 illustrates a typical phase in- 
ind in 


Servicing—Test Instruments: 


VIV.M. in PA Work 


By A. T. 


PARKER 


cons.dered a re- 
sistor in series with the grid resistance, 
The 


the capacitor can be 


reactance of the capacitor is thus 
indicated as R1 in Fig. 2. The grid re 
sistor is R2. This simplified diagram 
shows how the reactance of the capaci- 
tor forms a voltage-dividing network, 
with the grid resistor as the output por- 
tion. Since the reactance of a capacitor 


varies inversely with frequency, it can 


be seen that the voltage at the grid of 
the tube would suffer if the capacitor 
value were too low and i.s reactance 
high at the lower frequencies otf oper- 
ation 


Coupling and bypass capacitors 

The effectiveness of the 
capacitor at all frequencies of opera- 
tion asured with the v.t.v.m 
Connect an audio oscillator to the input 
of the amplifier and measure the 
voltage to chassis on both sides, the in- 
put yutput sides, uf the coupling 
Write down the voltage meas- 
ired on each 


coupling 


can be me 


audio 


and 
capacitor 
side, using different audio 
from the 
frequency is made lower and 
the difference between the volt 
ages measured on the input and output 
sides of the capacitor will beeume great- 
er. The low-frequency response of the 


frequencies 
As the 


lower, 


audio oscillator 


amplifier can be improved, of course, by 
using bigger coupling capacitors 
If the coupling capacitor is leaky and 


permits d.c. to pass, the v.t.v.m. will 
detect it. Set it up to measure d.c. and 
connect it to the output side of the 


coupling capacitor. With the following 


tube removed, there should be no dx 
present unless the capacitor is defec 
tive. Replacement coupling capacitors 


AUOIO IN 


Fig. 2—R1 indicates coupling reactance. 


should be high quality, mica or paper 
insulated, with a voltage rating several 
times that of the d.c. on the plate of the 
preceding tube. 

The bypass capaci- 
tors can be checked simply with the 
v.t.v.m, and an audio oscillator. With 
the oscillator connected as shown in 
Fig. 3, from grid to chassis (adjusted 


effectiveness of 


4 


Fig. 3—V.t.v.m. checks cathode bypass. 


Phototact Television Course. Covers TV principles, oper 


ation and practice. 216 poges, profusely Mustroted 
x 1)". Order 


Television Antennas. New 2nd edition. Describes o 
TV antenna types, tells how to select 
Soves time, helps you earn more 


Order TAG-1 


nsto 


Television Tube Location Guide. Volume 2. A 
diagrams show position and function of oll tube 


in hundred 
of TY sets 


helps you diagnose trouble without 


emoving 
chassis. 224 pages, pocket-size. Order TGL-2 . Only $2.00 
Television Tube Location Guide. Vo ve 


pages of TV receiver tube position diagran 
of models. Order TGL-1 


s on hundreds 


Only $1.50 


Making Money in TV Servicing. levied proved method 
of operoting ao profitable TV 
important phases. Authoritative 
Over 130 pages. Order MM-1 


service business. Covers o 


Servicing TV in the Customer's Home. 


hows how ' 
diagnose trouble using capacitor probe and VIVM 


Short 
cut methods help sove time, earn more on outside service 
calls. Order TC-1 Only $1.50 
1949-1950 Record Changer Manual. Vol 3. Cover 
44 models made in |949, including multi-speed 


and wire and tape recorders. Original data based o 
analysis of equipment. 286 poges 8 « 
bound. Order CM-3 


1948-1949 Changer Manvel. Vo! 5 models 
made in 1948.49. Paper bound. Order CM-2. Only $4.95 


2. Covers 4 


1947-1948 Chenger Manvel. Vo! Covers 4 


post 
war models up to 1948. Order CM-1 Only $3.95 
Recording & Reproduction of Sound. A complete ov 


thoritative treatment of all phases of recordir 


and ompiif 
cation, 6 « 9”. Order 


Only $3.00 


Audio Amplifiers. Vol. 3. Clear, uniform, accor 
50 important avdio amplifiers, plus full coverage of 22 FM 
and AM tuners, produced during 1950. 362 Vy, 
x 11". Order AA-3 Only $3.95 
Audio Amplifiers. Vol. 2. A complete analysis of 104 
well-known audio amplifiers and |2 tuners made 1949-5 

368 pages, 8 « 11". Order AA-2 Only $3.95 
Audio Amplifiers. Vol. |. 102 amplifiers and FM tuners 
made through 1948. 352 p Order AA-1 Only $3.95 
Auto Radio Manual. Complete service dota on more thon 
100 post-war auto radio models 

350 pages, « 11". Order AR-1 


Covers over 24 mfrs 


Only $4.95 


c Menuel. Complete anolysis 
of 50 popular communications models. 246 pages, 8'4 « 
11”. Order CR-1 Only $3.00 
Radio ® i Tube Pt Guide. Accurate dio 
grams show where to replace each tube in 5500 radic 
models, covering 1938-1947 receivers. 192 poges, pocket 
size. Order TP-1. Only $1.25 
Dial Cord Stringing Guide. Vol. 2. Covers receivers made 


from 1947 through 1949. Shows you the one right woy te 
string a dial cord in thousands of models. Pocket-size. Order 


Biel Cord Guide. Vol. |. Covers sets produced 1938 
through 1946. Order OC-1 Only $1.00 
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Servicing—Test lustruments 


to an output voltage less than the d.c One terminal of the v.t \ 
bias on the grid) and the v.t.v.m. across ed to the midpoint of the 
the cathode bypass capacitor, no audio connection to the v.t.v.n 


| voltage should be indicated. This test shifted from point 1 to poi 
VIKING should be conducted at the lowest fre- sistor R ts adjusted ur 
SPEAKERS quency the amplifier expected to re- reads the same age 
produce. If audio voltage own, the Measure the resistan 
ensen stage will beedegenerative at that ‘- an ohmmeter. If the 
7 adjusted to 400 cycle 
value of R is equivalent 
ance of the voice coil wher 
are equal. 
*The gain of an amplific 
measured with the v 
power and output 
by it are converted 
Fig. 4—Checkhing voice-coil impedance. |, up the amplifier a 
quency and all lower frequencies. To with resistors to simulat 
improve the low-frequency response, re- output devices. Adjust tl 
place the bypass with a larger one. The — trol for maximum gain. If i 
reactance of a 20-uf capacitor at 100 in the input is intended to simulate 
cycles is 0 ohms. Since this is small internal impedance of a dynami 
compared with the value of the cathode  crophone it will be approximate! ‘ 
resistor, 3,300 ohms, the amplifier’s re- 000 ohms. (It is best to get exact data 
sponse at 100 cycles should be good. on the internal impedance of a micr 
phone or pickup from the manufac 
Loudspeaker and gain turer.) Adjust the output of the audio 
a ‘ Determining the voice-coil impedance oscillator to one volt as indicated by the 
‘ of a loudspeaker to be used in public v.t.v.m. The input power is then found 
Ww cost | : address systems is often a_ problem. by the formula: 
Many speakers are not marked and the WwW E* R. 
am lacement information is not readily available. An Since E, the voltage is 1, E’ is 1 
ep audio oscillator is connected to the 1. Dividing by 25,000 gives an inpu 
k 4 ne STANCE faa TO INTERNAL IMPEDANCE OF MIKE OR power of .00004 watts. For convenience, 
Spea ers this might be called .04 milliwatt 
: Supposing the output load resistor 
made equal to a speaker impedance 
8 ohms, the output power can be 
puted in the same way. If the 
reads, say, 13 volts . 
the power output is 
speaker as shown in Fig. 4. An adjust- divided by 8. This gives 2 
able resistor with a maximum value of The output power di) 
20 or 25 ohms is connected in series put power is the “power ratio” ar 
with the voice coil across the oscillator. (Continued on page 115) 


RESISTANCE EQUAL TO SPKR IMP 


Fig. 5—Measuring a.f. amplifier gain. 


POWER RATIOS USE UPPER SET OF 08 F 


cost replacement and utility appli- 
cations by Jensen—World's fore- 
producer of advanced-design 
loudspeakers—VIKING speakers 
“embody the same engineering and 
— skilis which go into 


MANUFACTURING COMPANY 
Division of the Muter Company 


Fig. 6—This chart simplifies conversion of power and voltage ratios to decinets. 
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Has clear 


cher part 


Otten customer 
is customer confidence. In your repa 
The Heathkit tube checker wall serve all 


The Tube Checker is a MUST for radio repair men 
checked, and a checker like chis buil 
multitude of tubes to check quickly 

it’s good looking (with a polished birch cabinet and an attractive tw 
checks 4, 5, 6 prong Octals, Loctals, 7 prong miniagures, 9 pron@miniatures, pilot lights 
and the Hytron 5 prong types. AND IT’S FAST TO OPERATE the gear driven, free 


nd f tubes, and the smooth acting, simplitied switching arrange 


panel 


running roll chart lists h reds 
ment gives really rapid set-ups 
u will be able to test new tubes of the future 


tection against obsolescence 
checks for opens, shorts, each element 


GOOD meter scale 


The testing arrangement is designed so that y 
without even waiting tor factory data pre 

give tubes a thorough testing 
n, and tor Hlament continuity. A large BAD 


mMadividually, CMISsh 
is in three colors for easy reading and also has a line-set’’ mark 
. You'll fad this tube checker kit a good investment and it’s only 


Model Tc-1 
Shipping Wr 12 Ibs 


INTERNATIONAL (ORP 
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110 
$3950 
CHECKER KIT rest TR ACE R 
CONDENSER SPEAKER Kit 
pe 
TUBE CHECKER KIT 
| 
ae YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK OWN LAST PAGE 
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ABORATORY LINE HEATHKITS 


two 


parts for easy wiring ugh degree of inv k jy 
linearity 
} { 


nplished by the use 


Simple peration ws a pl 
switch whih « ges the voltage ranges in multuples of Ll a and DL 

The instrument is extremely compact, cabinet size i p x 
4-11/16" wide x 7‘'x” high, and = newly designed cabinet ak tt 

For ’ t tura 


he companion piece to the Vv TV 


MODEL AV-1 
Shipping weight 5 Ibs 


AUDIO FREQUENCY METER KIT 


MODEL A 


‘Pping Ibs. 
NEW Heathkit A 
k sdio I 


the ide sue 
from deter & frequencies 
KC Ser t 
» the ‘ ect 

imo the ing i Ke feed the 

enal 
quen from the and read the fre 

determine 


the be elihers 
f audio ampliher 


ha 

These a character 
ows up those to listening fa 
of | 


$3450 


MODEL IM-1 


Tn put impedance ix high (1 vidual ¢ quen 
volrage anywh ‘RA CT megoher les th for 
rere between > cycle uy 
and a and requencies 18 tbs 
NRE in signal volt to high frequ y Shipping 
feading In addition berw ee ts IM testing and che ad the in 
Frequency of either sing wa hape is not crit “yr the meter by means of level 50 
omplement } wave unit will read the struments own gnal at the 
an upplies ¢ of 
OD34/VR eter pulse rectiher a and clipper comin level wit an output mpedance of 
ower supply tectiher, his The Analy7 ter 
her, and two thousa 


tage regulator 


Construction i 
has 
nees 
circuits ale fa 
intern 
40%. Built 
rrument 


You wor na cwant to be 


SQUARE WAVE 
GENERATOR KIT 


The new Heathkit Square Wave Generator Kit with its 100 KC square wave opens an entirely new 
gz over this wide range will quickly-show high and low 
permit easy adjustment of high trequency com 
ringing in circuits demonstrate trans 


nple, and quali 
quality compe ot 
voltages 


Nents are used thro 


ply t hes all necessary 

nt mean 
irhout this new and efhcrent m 


held of audi testing. Square wave testin 
haracteristics of cir 


frequency response « 
am 


pensating networks use 
former characteristics, etc 
Thegircuitry consists of a multivibrator stage. a cl ng and squaring stage, and a cathode fol 
lower Reput stage. The power supply is transformer operated and utilizes a full wave rectiher tube 
with 2 sections of LC tiltering MODEL $Q.-1 
As a multivibrator cannot be accurately calibrated, a provision is provided to allow the instru Shipping wt. 14 Ibs 
y is 


ment to be accurately synchronized with an accurate external source when extreme accura 
required 
The low impedance output is continuously variable between 0 and 25 volts and operation is 5 50 
simple. You'll really appreciate the wide range of this instrument, 10 cycles to 100 kilocycles — 
1 ll nd truction manual, and ts casy to build ® 


continuously variable. Kit is complete with all parts a i 


identify 


...BENTON HARBOR 20, 
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ug accurte readings, Tea ranges on DIB provide for mea 7 
\ 
new Weathheet 
INTERMODULATION | 
YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST PAGE 
ROCKE INTERNATIONAL CORP The HE AT Y 


IMPEDANCE BRIDGE 


KI 


Mode! 18-18 
Shipping Wt 15 Ibs 


\ABORATORY 


RESISTANCE DECADE KIT |/ POWER SUPPLY” 


Variable 150-400V pc 
Decade Kit gives 
resistance Settings i drops of pro 

IN ONE OHM STEPS sso ¥ de 


for greatest accuracy 


the Heathkit 


hms 


Portionally 


Shippin 


Model Ps.) 

Position and pilot Jip 
t 
ed and chassis 
ef parts to make the kur 


meter 


AWeathhil” 
ECONOMY... 6 WATT 


AMPLIFIER KIT 


$12°° 


$6.95 


This tine Heathkie Am 
plier was desi ed to 
Model A-4 
Ship. Wt. 8 Ibs 
phase 
ama pus 


with sin t 


Shipping We 
trebdic wr 


sin push-pull output Co 

1 VoKE cor hy and detailed truct m sal Speaker not included 

other parts. Has ton MODEL A-6 iner ‘ ystal phono imputs. Has two ¢ 
convenrent swit » ty of input desired 

Instruction manual has pictorial 

Six watts « it with response flat OSI? stage ( preampliher gw from variable 

1s shone picke inpu nd exher cur 

15.000 cycles. A quality ampli mike input, and erche 

Better build one 


andard 
switch provides flexible 


Shipping We $35.50 


TORR CITY (he) 
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4 ne 1 Impedance Bridge Kit ist favorite with schools t tories 
ters. A trument tor those g clect ; 
4 work. R t Ohms t ‘ macitance 
“ ‘ ye t t va t the 
desire Kit rq ty parts, General Rad 1 ‘ t 
M wit t Amp t x 
te itor tvpe t Ing posts with t 
cra type multiplier t but 
ibinet ready sted panel. (H not 
Take the guesswork out of trical. measurements your 
at 
body type resistors ane des choice of Vole Ma 
highest quality cerams marked and direc: $? 50 
4 Ibs water switches are uses Volts or DC Current 
bh the Impedance Bridge above D.C). DC. 6. 
| Design Kit has a bea tiful birch cae Comes with emient sta wr. 20 Ibs. 
| the Re tance Decade build, and comes franstormer 
| rive panel Ie s casy & detailed npletely 
t attra nstruction manual fon manual and rectiher 
with all parts and cot anel, cabinet 
| com) mplete 
FIDELITY. . . 20 WATT 
AMPLIFIER KIT 
AGA apable of a full Warts of 
high tidelit good fauhful reprod 
nade through caretu t de 
en and th of ly highest quali m 
pone Freq response within 1 db 
clow ix power pue (at 106 vile 
and ervatively rated and will deliver full 
plate a hlament pply with cease. The out 
put transformer was selected because of 
L f output npedances Ov 
b Bort Chcag Transformers in 
4 draw tee ase tor shielding and maximum 
to set the output for the tonal quality desired atrentuates up 
= t ib at OO cycles bass otrol gives bass boost ) es 
Tube t re te her 
power 
tput transf 
A cased power tra 
t casy assembl 
fer kit at a low 
YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK OW LAST PAGE 
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Con be used as bottery charger 
Continuously voriable output 0 - 8 Volts — not switch type 
Heavy duty Mallory 17 disk type magnesium copper sulfide rectifier 
Automatic overload relay for maximum protection. Self-resetting type 
ideal for battery, aircraft and marine radios 

Duc! Volt and Ammeters read both voltege and amperage continually — no 
switching 

The new Heathkit Model BE 


put control is of the 


best. ¢ 


> 


incorporates the 
r type with sm 


There are no switches of 


at 10 Amperés Nperes inte 
overloads and matic Ove S itse 
when overload is 
The new rect y magnesium copper sulfide type. This 
st rugged type ee us 
is Vole Voltmeter and a 0-15 Amp 
er. Shorted vibrators indicated ete 
quip now for all types of service aircraft marine auto and battery radiws 
this inexpensive instrument vastly increases service Possibilities better be rea when 


the customer walks in 


jel BE-3 
Shipping 17 Ibs. 


THE NEw 7 
HANDITESTE 


AUDIO GENERATO” 


with versatility, 
th 

bility in mind, UM, 


R KIT 


Precision 
ohm Millieme 
high quality 


“iSton 


Volr. 
r. Uses Only 
rts — Al] pre- 


an 
gives you ur fingertips 
hapes quare She 
wave and the sqv geo plainly d battery Pecially 
d and ) Or 
pid acker, SMooth ac inting 


adjuse control 
Molded bakelite 
mK ro-amp 
en 


“ase, 400 
Meter Movement 


and AC voltage 
0-300. 1000 
Ohms range () ) 
300 
Range Milliam 
-10 Ma, o. 100 M $s 


plete 


ranges 
SOOOV 
and 0). 


jar “ympedan Model AG-7 
Shipping wr. 15 Ibs. 


low to work Jjigible 
‘ ser with 


ore . 
20,000 
sistance from 20 to « 
Coverage jon is at minimum 
d dis ust the output wave 


cycles, am tru 


000 


— you can rt 
con- all instru 
shape ty 4 gang tuning ng circuit, and @ Ctions 
Six tubes mer metal coed n the frequency —A ue torial diagrams and Pic- 
denser, powe! precision ma complete construction : Model m 
filter condens h the kit —P Shipp; 
me with y low 'Ppin 
¢ is trul 9 Wr. 3 Ibs 


other parts the pric 


T.V. ALIGNMENT GENERATOR KIT 


Here is an excellent TV Alignment Generator designed to do TV service work quickly, 
easily, and properly. The Model TS-2 when used in conjunction with an oscilloscope pro- 


vides a means of correctly aligning television receivers 
The instrument provides a frequency modulated signal covering, in two bands, the range pao. 
of 10 to 90 Mc. and 150 to 230 Mc. — thus, ALL ALLOCATED TV CHANNELS AS = 


WELL AS IF FREQUENCIES ARE COVERED. 

An absorption type frequency marker covers from 20 to 75 Mc. in two ranges — there- 
fore, you have a simple, convenient means of frequency checking of IF’s, independent of ‘ 
oscillator calibration 

Sweep width is controlled from the front panel and covers a sweep deviation of 0-12 
Mc. — all the sweep you could possibly need or want. 


- 
And still other excellent features are: Horizontal sweep voltage —— . 
available at the front panel (and controlled with a phasing con- Model TS-2 e € Sole 
trol — both step and continuously variable attenuation for setting Shipping Wt. 20 Ibs. J 7 ~ a 


with base reference level. Make your work easier, save time, an 


the output signal to the desired level — a convenient instrument 

stand-by position —vernier drive of both oscillator and marker 

tuning condensers — and blanking for establishing a single trace ée 
d 


repair with confidence — order your Heathkit TV Alignment 
Generator now! 


YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST PAGE 
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Veathhct~ RECEIVER & TUNER KITS for AM and FM 


Model BR-1 Broadcast 
Model Kit covers 550 
to 1600 Ke. Shipping 


We. 10 Ibs. 


ent Heathkit 


TRUE FM 


The Heathkit 
circuit ince 

Urilizes & tube 
two ¢ 

The 
receiver of ampiilier 
(inclu 


i diodes as d 


instrument 


Model FM.2 
Ship Wr Ibs 


ding limiter 


maAiL TO THE 


HEATH COMPANY 


Model AR-1! 


3 Band 


Receiver Kit covers 550 


to over 


20 Mc. con 


tinuous. Extremely high 


sensitivity 


We 


Shipping 
10 Ibs. 


separat 
cparately 


FM TUNER KIT 


FROM 
AWeathhil” 


rporates the 


Model 


post desifa 


Osc 


nator, 


er 
ady and adjusted RF coils, 
A aie i six inch slide rule 


lator 


FM-2 was designed for best tonal 
ble teatures true 
mixer, two OSH? If 
and OX5 rectifier 

operated m 


reprod 
amplifiers 
for connectior 


and 2 
dial has vermier drive for 


aking it safe 


Stages 


ing. All parts and complete construction manual furnished. 


MICHIGAN 


SHIP VIA 


| Parcel Post 


} Express 


Freight 


Best Woy 


Quantity Item 


Quantity 


Heathkit Oscilloscope Kit — Model O-7 


Heathkit H.V. Probe Kit — No. 336 


Heathkit VIVM Kit — Model V-5 


Heathkit R.F. Signal Gen. Kit — Model SG-6 


Heathkit FM Tuner Kit — FM-2 


Heathkit Condenser Checker Kit — Mode! C-2 


Heathkit Broadcast Receiver Kit — Model BR-! 


Heathkit Handitester Kit — Model M-1 


Heathkit Three Band Receiver Kit—Model AR-1 


Heathkit Power Supply Kit — Model PS-1 


Heathkit Amplifier Kit — Model A-4 


Heathkit Resistance Decade Kit — Mode! RD-1 


Heathkit Amplifier Kit — Model A-6 (or A-6A) 


Heathkit Impedance Bridge Kit — Model !B-1B 


Heathkit Tube Checker Kit — Model TC-1 


Heathkit A.C. VTVM-KIT — Model AV-1! 


Heathkit Audio Generator Kit — Model AG-7 


Heathkit Intermodul. Analyzer Kit—Mode! IM-1 


Heothkit Battery Eliminator Kit — Model BE-2 


Heathkit Audio Freq. Meter Kit — Model AF-! 


Heathkit Electronic Switch Kit — Model S-2 
Heathkit T.V. Alignment Gen. Kit — TS-2 


Heathkit Square Wave Gen. Kit — Mode! SQ-1 


Heathkit Signal Tracer Kit — Model T-2 


Heathkit RF. Probe Kit — No. 309 


On Parcel Post Orders, include postage for weight shown and insur 


ance. (We insure all shipments.) 


do not include transportation charges — they 


On Express Orders, 
will be collected by the Express Agency at time of delivery 


Enclosed find 


Please ship C.O.D 
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


] Check [] Money Order for 


Postage enclosed for 


cow 
oe 


..-BENTON HARBOR 20, 
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give the gain of the amplifier in decibels | 
by the formula: | 
db = 10 log,, X power ratio. 


A decibel chart 


Rather than go to the trouble of find- | 
ing the leg and working this out the | 
hard way, the chart of Fig. 6 is sup- 
plied to make it simple. Locate the pow- 
er ratio on the upper scale and read 
pposite it the gain in db. For power 
ratios, read the upper set of db figures 
For the example we have chosen, the 
power ratio is 21 divided by .00004, or 
125,000 to 1. Find 525,000 on the sec- | 
md scale and read opposite it approxi- 
mately 57.3 db. The gain of the ampli- 
fier is 57.3 db. For convenience, the 
equivalent values of powers of ten are | 
shown in Table I } 

If the amplifier has the same imped- 
ance at both input and output, such as 
the 600 ohms used commonly in line 
amplifiers, the task of determining gain | 
is considerably simpler. The gain of 
such an amplifier can be figured from 
the ratio of the voltages appearing 
across the input and output without 
converting to power ratios. Using the 
same setup as shown in Fig. 5, measure 
the two voltages. Divide the larger volt- 
age by the smaller one. This data can 
be used to determine gain by the 
formula: 

db = 20 log,, voltage ratio. 

Again, instead of working it out, refer 
to Fig. 6. Using the lower set of db 
figures, read the gain opposite the volt- 
age ratio. For example, if the voltage 
across the input is 1 volt and the volt- 
age across the output is 200, the voltage 
ratio is 200/1 or 200. Locating this | 
ratio in the chart will show a gain of | ° 
46 db opposite the ratio. greatest adventure of our time! 

The over-all fidelity of the amplifier 
can be measured by plotting the gain 
as measured by these methods at a 
number of frequencies. For example, 


Despite 101 days of salt spray and 
even total immersion, a National 


plot the gain at: transmitter and receiver kept the world-famed Kon-Tiki Expedition 
100 cycles 1,000 cycles 7,000 cycles in touch with the world! Now the same rugged dependability is yours 
300 1,500 10,000 in the amazing SW-54, the 
500 3,000 15,000 "Mighty Midget” broadcast and 


700 5,000 20,000 


The variations in gain in db with ref- 
erence to the gain at 1,000 cycle: indi- 


shortwave receiver (540 kes. to 
30 mes.). Measures only 11" x 


7" x7". Write for details and 


cate the over-all fidelity of the system. 
; As indicated briefly in this article, name of nearest supplier! 
the uses of the v.t.v.m. in servicing and ATIONAL 
designing public address systems are MALDEN, MASSACHUSETTS 


many. The enterprising service techni- 
vian can use it to determine the effec- 


tiveness of negative feedback, the re- 
sponse and gain of amplifiers, stages or TV CONVERSION ARTICLES APPEARING 
transformers, to measure hum, measure 
the effectiveness of bypass and coupling IN PAST ISSUES OF R-E 
nage ly thas power outpet, ane Replacing Picture Tubes in Television Receivers .............. Oct., 1949, p. 28 
Table | 
Numerical Yoive Big-Tebe Conversions are Profitable Jan., 1951, p. 50 
4 a Video Slave for Remote Televiewing.............-.---65005- April, 1951, p. 24 
10 100 Converting to May, 1951, p. 24 
a | | Slave Unit Simplifies 7-inch Conversion Jobs ................. Aug., 1951, p. 22 
10 100,000 Special Problems in TV Conversions ............-. Aug., 1951, p. 26 
10" 10.000 000 Profitable Conversions with Rectangular Tubes (Part!) ....... Aug., 1951, p. 28 
Profitable Conversions with Rectangular Tubes (Part il) ...... Sept., 1951, p. 22 
10 000,000,000 000 Conversion—A Practical Approach .......... Sept., 1951, p. 24 
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Vhoto A—Inadequate guying, despite its height and weight-adding rotator, 
caused this mast to fall across power wires, causing both injury and damage. 


Vhote B—Building narrowly escaped fire. Line at right is rotator control cable. 


. 
Vhoto C-Where injury took place. Flashover could well have had fatal results. 
1 hotos urteay Na Fire Protection Association 


Safety First 
and 
TV Antennas 


The need for forethought 
and care in TV antenna in- 
stallations is dramatically 


illustrated in the photos 


AFETY precautions often take 

second place to signal strength 

when a television antenna is in 

stalled. The accompanying photo 
graphs show that “safety first” is just 
as applicable to television antennas as 
to any of the other appliances and 
equipment with which we have to live 
Even less excusable are the cases where 
an antenna is installed dangerously be 
cause of carelessness or the pure ig 
norance and incompetence of ine xperi- 
enced workers. 

The antenna pictured in Photo A 
was mounted on a tall pole and not 
properly guyed. A moderate storm was 
sufficient to cause it to fall into the 
electric wires running past the house 
Considerable damage was done to the 
side of the building, as shown in Photo 
B, and the lady of the house was s¢ 
verely burned on the face and 
as she was standing in front of 
sink in Photo C. (Investigators be 
the current was trying to reach ground 
through a path from the sanitary stack 
vent pipes to the water pipes, causing 
the flashover at the sink.) 

These photographs are the highlights 
of a booklet published by the National 
Fire Protection Association of 60 Bat 
terymarch St., Boston, Mass, and i 
trate only one of the ways that hazards 
of death may be introduced into a tele 
vision antenna installation. Next to 
mechanical risks, such as attaching to 
chimneys in such a way that antenna 
and chimney are likely to come down 
together in the next severe storm 
lightning is probably the greatest dan 
ger. Arresters and ground wires are 
very frequently so installed as to make 
them useless or worse. For example, 
“grounding” to the top of a sanitary 
stack vent pipe may result in serious 
life and fire hazards. Arresters can 
be so installed as to give adequate 
protection, or in such a way as to 
almost useless, or even to expose 
least the receiver to severe damage 
The booklet, which sells at 25¢ , is well 
worth the attention of all televisior 
installation men and televisior 
contractors 
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Use Wire Tables 
In Service Work 


By VFRGNIAUD H. RICHARD 


Many service technicians believe that 
the only information they can get out 
of a wire table is that relative to sizes, 
current-carrying capacities, and types 
of insulation of wires for coil and trans- 
former design. The wire table, they feel, 
was made uy originally for electricians 
and only mere gleanings are useful to 


the radioman. A great deal more can be 
gotten out of wire tables. How much de- 
pends entirely upon the kind of table 
used and the ingenuity of the service 
technician. 

The helpful wire table gives, in ad- 
dition to the usual data (gauge num- 
ber, diameter in mils, circular mils area, 
type of insulation, current-carrying ca- 
pacity, feet per pound), turns per linear 
inch and per square inch and ohms per 
1000 feet for the different sizes of wires 
and types of insulation. The following 
are some cases in which the table will 
in handy for computations and 
calculations: 

1. We have on hand a 0-1 ma meter 
whose range is to be increased to 10 
milliamperes. Upon calculation, we find 
that the required shunt must have a re- 
sistance of 3 ohms. The uninventive man 
will be stuck if he does not have some 
resistance wire, whereas if le consults 
a good wire-table he will ne rewarded 
for his investigation. Assume further 
that we find in the usual jun‘: box some 
No. 38 enamel wire. The table reveals 
that 1,000 ft. of No. 38 wire has a re- 
of 672.6 ohms. The resistance 
being proportional to the length, our 
shunt is then: 1000 x3 53 17 
inches long. Now we must find out if 
our is capable of carrying the 9 
milliamperes without undue heating 
Upon consultation the table says O.K. 
and there is our shunt. (The nearer the 
maximum current-carrying capacity of 
the wire is to the required ma range, the 
less bulky will be the shunt.) 

2. Having a certain quantity of wire 
of unknown size taken from an old 
transformer, we decide to use it to build 
a coil. How can we find the wire size, 
no micrometer and no wire gauge being 
handy? Here again the table comes to 


come 


sistance 


672.6 


wire 


the rescue All we have to do is to wind, 
cPsely, enough turns on a pencil or 
other convenient dowel to fill in one 


inch (previously marked off). 
we find x turns and our wire is enamel 
coated. The wire table will specify that 
the enamel wire whose turns per linear 
inch amount to x is No. y. If the wire 
is very fine, some convenient fraction 
of an inch should be chosen to save time 
and avoid eye strain and confusion. 
(The technician or experimenter may 


Suppose 


wish to build up a library of pieces of 
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NEW! 
MULTI- 
RESONANT DIPOLE 


PAT. PENDING 


COMBINATION YAGI ANTENNA 


Now! for the first time—o TV antenna with all these powerful advantages. 


@ just a few Yagi antennas cover the entire or more separate Yagi antennas in one 


high and low bands ‘ @ It eliminates troublesome and frequency sensi 
@ All the elements work in their true fashion and tive phasing lines 

do not double in purpose, such as a driven @ it con be peaked in performance to any 

element acting as a parasitic with a loss of number of channels if desired, since it is not 


efficiency restricted to just a few channels os is the 
case of modified designs 
@ In relotion to size and gain, it is unequalied 


@ it is light, rigid, and easy to instal! 


@ When the multi-resonant dipole is incorpo 
rated in the Yagi antenna as a driven ele- 
ment the antenna assumes the aspect of two 


The following models and their peaked channels ore K-36 (channels 3 & 6): K-45 (channels 4 & 5) 
K-79 (channels 7 & 9%); K-113 (channels |! & 13). This antenna also responds to adjacent channels 
Additional channels combinations can be made with the same outstanding features, to meet the 
requirements of almost any territory 


The Muiti Resonant Dipole Combination Yagi Antenne is the only true answer to diffic 
problems. Order today from your jobber or write for prices and descriptive folder 


WE LLNS A WINEGARD TELEVISION ACCESSORY MFGS 


BURLINGTON, IOWA 


ult reception 


HE JUNIOR SUPER-METER 


THE MOST COMPLETE AND COMPACT 
MULTI-SERVICE INSTRU- 
MENT EVER DESIGNED! 


Measures: 
© Voltage Current Resistance 
© Capacity © Reactance © Inductance 


Decibels 


Plus Good-Bad scale for checking the 
quality of electrolytic condensers. 


Specifications: 
D.C. Volts: 0-7.5/75/150/750/1500 Volts 
A.C. Volts: 0-15/150/300/ 1500/3000 Volts 
Resistance: 
0-10,000/100,000 ohm... 0-10 Mgms 
D.C. Current: 0-7.5/75 Ma. 0-7.5 amps 
Capacity: Mfd.—.2 Mfd. .| Mfd 
—20 Mfd. 
Electrolytic Leakage: Reads quality of 
electrolytics at 150 Volt test potential! 


Decibels: —!0 Db. to +18 Db. +10 
Handsome sound cornered m Db. to +38 Db. +38 Db. to +58 Db 
ed bakelite case “$ 40 Reactance: 15 ohms—25 K ohms K 
1 ohms—2.5 Megohms. 

Inductance: 5 Henry—50 Henries 30 


Henries—i0 K Henries 


SOLD ON EASY PAYMENTS 
AT THE NET CASH PRICE 


No interest or antes. Simply i 
$4.00 per ” 


MOSS ELECTRONIC DIST. CO., INC. 


Dept. B-s, 38 Murray St., New York 7, N. Y. 
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E-ZEEON provide: on even 
field patiern that resulta in. 
brignter, more uniform picture 
nition. They fit any picture tube aeck 
and function efficiently on large and 
small tubes. E-ZEZ-ON lon Traps are 
ideat for servicing older sets or far — 
conversion jobs. They are already 

sanderd equipment on many 


¥ 


bach E-ZEE-ON Lon Trap is protected in a 


i compact package that takes but ~pace 


in your service kit) An instruction sheet ts 
mveluded with each unit 

Your jobber now has these better ion traps; 
look for the colorful E-ZEE-ON counter-top 
display carton, Write for de- 
criptive folder B.ZEE-ON 


lon Traps are made by the 


world’s largest producer of 


nt magnets 


Specialists in Packaged Energy Since 1908 
VALPARAISO, INDIANA 


OPPORTUNIT sevice $1 por Wetter Willard Conculling 
rot Engineer, 5705 Carters Lane, Riverdale, Maryland 
‘ ‘ jion cost Bie wordt for 

‘Na and initia ne WANTED THE FOLLOWING SETS PARTS OK 

bet any Ky ' associated Ha Ta 

' For han ten ri iTA ART & Dyna AKA | ! 
nable or misleading Be DM Be CRT 

Acive tee test ent. Top Dollar Writ 

ree ster than December 1951 468% Pockw ‘ 

Radio Electronics 25 W Broadway, New Vora 7% 
HEET METAL SCREWS GIVE YoU TROUBLE COANIAL CABLE. ANY 

fits those uncdersize ‘ any quantitte Write Tele Ser ‘ 

‘ Pod $i oo t Palisade Ave, Yonkers North N 


FNC HANG? SELL. ALL TYPRS OF AMATEL ks ADIO ENGINEERING 
atruce beckers and analyrers Answered $1 00 Kchematics $2.50 Henry 
ment Meter Laboratory 40 Linerty #1. Chester Missouri 
New York Y Telephone ®Arctay 239 
TV AND FM ANTENNAS YAGI BEAMS. STACKS 
ROTRONTO CALCULATORS ELECTRONIC Mounts wire. sories, Wh ‘ Lune 
ering fata sheets bure Mass 


You can’t beat 
Radio-Electronics 
for complete coverage of 


RADIO, TELEVISION and AUDIO 


Servicing— Test lustruments 


wire of known sizes, either discovered 
by the method above or taken from a 
marked spool. These can be cemented at 
one end to a piece of white card and 
wire of unknown size calibrated by hold 
ing it parallel and close to the known 
pieces for comparison, It is surprising 
how much difference there is between 
No. 36 and No. 38 when both are held 
close together.— Editor) 

3. Coils in the high-frequency stages 
of receivers usually have ich low re 
sistance as to be continual puzzles to the 
service technician unless he has a dia 
gram of the set with these resistances 
indicated, In close-wound single-layer 
coils the problem is solved without a 
circuit drawing. First the size of the 
wire is found as above, by measuring 
the length of the coil and counting the 
number of turns. The next step ts to 
calculate the length of the wire by mul- 
tiplying the circumference of the coil 
by the number of the turns. This done 
we refer again to the table which gives 
us the resistance per 1,000 feet for that 
size of wire, and compute the ohmic 
value for the given length. The result 
is then compared with the ohmeter’ 
reading and we have an exact idea of 
the coil’s condition. 

4. The table is again useful in re 
placing filament, bleeder, cathode, and 
other resistors of low values. Calculate 
the resistance and wattage required 
The necessary data are the following 
voltage of the source, voltage and cur 
rent ratings of the load. It is under 
stood, naturally, that the source is able 
to furnish the required energy. The re 
sistance being calculated according t 
Ohm's law, the next step is to find what 
size wire is capable of handling the an 
perage without overheating. Then the 
length is easily computed 

fh. The wire table and a quantity of 
wire of small sizes may help—in ar 
emergency —to recalibrate cheap instru 
ments using carbon resistors. If the 
original resistors are burned out or are 
far from their original values, the wire 
wound calibrating resistors should be 
used in their stead 

6. The table again can help find the 
internal resistance of meters. Carbon 
resistors being unreliable on account 
of their tolerances, wires of sufficient 
resistance are preferable. Use is then 
made of the formula 

Rm Rs x n-l, 
where Rm the internal resistance of 
the meter that it is required to find, 
Rs the resistance of a piece of wire 
calculated with the the help of the table, 
and n the number of times that the 
meter’s reading is multiplied. If a piece 
of wire is cut which will exactly double 
the meter reading, n 2, and Rs then 
equals 2-1 (in other words, has the 
same resistance as the meter). 
(Wire also has a certain tolerance in 
its manufacture, especially the 
smaller sizes, therefore precision ce- 
sults are not to be expected from cal- 
culated wire resistors. Shunts of copper 
wire should be of a wire large enough 
to avoid heating in normal use. The 
resistance of copper changes appreci- 
ably with heat.—Editor) 
—end 


RADIO-ELECTRONICS 


for 


1g 
Easy to Install... Easy to Adjust 
2 better ion trap is te be popular 
INDIANA'S EZEEON Ton Traps 
are betier too. Servicemen like them 
vecause EZEEON ean be slipped on 
— the tube neck and adjusted see: 
te | 
THE INDIANA STEEL PRODUCTS COMPANY 


Electronics 


ong Intervals By FRED UPTON 


OUTLET TO FAN O 
OTHER US. 
LED 

R3 

POT 

\ SEMES 


Rear of timer (left) shows ratchet relay on left and battery in foreground. Front view (rigit) shows the brush and com? ; 
mutator added to the relay. A second 43 tube replaced the 25Z5 (see Fig. 1) as a line dropping resistor on the 117-volt line 2 


N ALMOST every home there is a use parallel) and biasing the grid of VI contacts close A 40-uf 

for a timing device such as this. The beyond cutoff. R5 varies the voltage sup- capacitor (C4) was used acros 

one I have constructed is used for plied to the grid of V1. winding to prevent chatter 

cutting off a window fan after a The operation of the basic time tive charge on the grid of 
detinite time interval follows: When the grid of ;\V1 is at zero” through R7, RI, R2, hence 

This eliminates an unnecesary, grop- or above cutoff the tube conducts, caus (in addition to the settings of RS : 
ing trip out of bed, and allows me to ing the relay RY1 to operate. The bot, R5) determine the timing interval. F: 
slumber undisturbed tom contacts of RY1 close and a greater control, another l-meg pot wa 

The timer is very simple and not very negative voltage is applied to the grid added in series with R3, It appears 
expensive. I used only three tubes in its of V1 and Cl through R3. The time it the photo but not the schematic 
construction. See Fig. 1. V3 could be takes to charge C1 to cutoff is depend RY2 is a ratchet-type relay. It cuts off 
omitted by substituting a 220-ohm re- ent on the capacitance of Cl, the re- the current to the electric fan and 
sistor in place of R&. The timer can be _ sistance of R3, and the applied negative activates the timer after a predet: 
set for intervals from a fraction of a voltage as determined by the setting of | mined number of pulses. When the rela 
second to approximately 25 minutes by  R5. C1 should be a high-quality paper RY1 is operated it closes the batter 
adjusting R1, R2, R7, and R5. or oil-filled capacitor to minimize leak- circuit to the rotation solenoid, causir 

V2 is used to obtain positive voltage age. I used oil-filled capacitors because it to operate and remain operated unt 
for the plate and screen of V1 and nega- I had them on hand. As soon as Cl has’ RY1 releases. This causes the ratech: 
tive voltage for charging C1 (two &-uf charged to a negative voltage sufficient assembly to move forward one step fi 
oil-filled, 600-volt capacitors wired in to cutoff V1, RY1 releases and the top each timed interval (which I have 


‘SEGMENT, REAR OF AY2 FRONT OF RY2 
‘SW ASSEMBLY ON RY2 24) 


28V SOLENOIDS 


ROTATION SOLENOID 
STO 


BAKELITE STRIP BAKELITE SEGMEN? 
RELEASE SOLENOID 
PWR RECEPTACLE 


WORMAL POSITION 
OF BRUSH 
TEAM STRIP - 


COPPER RING 
BRUSH ASSMBLY 


Fig. 1—Timer diagram. To omit V3, change R8 to 220 ohms. Fig. 
JANUARY, 1952 


2—Drawings showing construction of ratchet relay 
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for 20 min 
megohms of 
27 step positions 


twenty-minute in 

period of almost nir 
twentyv-seventh notch 
the bakelite segment of t 
bly used to cut off the a 


release solenoid is used 


ratchet assembly from returning 


normal except when the solenoid 
energized. When it is energized 
pressing Sl, the ratchet returns 
normal through the action of a spring 
coil mounted on the assembly 

The switch assembly on RY2 uses a 
carbon or metal brush mounted on a 
bakelite strip firmly mounted to the 
other end of the ratchet wheel shaft 
This is shown in Fig. 2. The brush 
presses against a copper circle from 
which a segment has been cut and re- 
placed by bakelite. When the brush 
steps to the position of the bakelite the 
a.c. is cut off to both the fan and the 
timer. The a.c. remains off until S1 is 
pressed, operating the release solenoid, 
which in turn allows the spring coil 
mounted on the ratchet assembly to 
return the brush to normal, and the a.c. 
is again applied. 

R3 and R5 should be set so that RY! 
is held energized for only a short period 
of time since the rotation solenoid 
draws almost 3 amperes when operat 
ing. The relay in this particular unit 
operates for only a fraction of a second, 
and the battery has held up very well 
A low-voltage, dry rectifier supply could 
easily replace the batteries. The relay 
RY2 is surplus but the copper circle and 
brush assembly is my own modification 
The versatility of this equipment can 
be enhanced by additional copper ring 
cut into different segments. S2 
to step the ratchet assembly to the de 
sired position before the timing cycle 
starts. V3 is used primarily as a fila 
ment-dropping resistor, but may furnist 
useful plate power to some other piece 
of equipment. The complete assembly it 
cluding battery space, was built on a 
10 by 14-inch chassis 

Materials for timer 
Resistors: |—560. |—100.000 ohm | watt R7 value 
os desired, 40 megohms for 20 minutes time interva 
i—150 ohm wirewound 20 watts. (potentiometers) 
1—10.000 wirewound, 2—! megohm | 2 
megonm 
Capacitors: 2—8 600 volt, oj! filled (in parallel) 
2—10 uf 150 volt electrolyt 2—40 uf 150 v 
electrolytic 
Relays: |—ratchet relay to be used on 24 volt bot 
tery or other power source § 000 ohm plate 
dodt throw 
Miscellaneous: 2—pushbutton switches spst 
2—2525 tubes, tube dual fema 
ceptacie, chassis, hardware, hoo 


end 


Gambling curbs are demanded in 
an FCC-sponsored bill under considera 
tion by the Senate Interstate and For 
eign Commerce Committee The Con 
mission bill would prohibit the publis! 
ing by newspapers and broadcasting | 
radio of betting odds and prices ps 
any sporting event. FCC Cha 
Wayne Coy in testimon 
gress indicated that 
would result from adopt 
posal of the Senate () 
Committee to license 
sports information 
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ELECTROSTATIC PRECIPITATIO 


Sample of a fabric 


with raised design produced with short textile fibers in a 


By ED BUKSTEIN 


precipitation process superior to weaving. 


Using a principle known for thousands of years. the 


modern high-voltage precipitator is giving yeoman 


service in the home, industria! plant and hospital. 


OW cleanse the air of cigarette 
smoke particles though these 
particles may be than a 
hundreth of a thousandth of ar 

nch in diameter? How recover minute 
particles of valuable that 
might otherwise go up as waste through 
factory chimneys? How make a spray 
’ paint follow curved paths so that it 
the back of the object to be 
painted? The solution is 
recipitation, a branch of 
electronics dealing with the control of 


less 


chemicals 


of 


oats 
electrostatic 
industrial 


minute particles of matter 

Electrostatic attraction been 
known for at least 25 centuries. Thales 
if Miletus, philosopher and mathema- 
tician of ancient Greece, observed that 
iried leaves and light were at- 
tracted to a piece of amber which had 
rubbed with silk. Radio students 
have rubbed a glass rod with a 
f silk and noted that the glass attracts 
small bits of paper. A hard rubber comb, 
after being passed through the hair, 
likewise attracts paper. 

These experiments are generalized in 


has 


straws 


been t 


piece 


the well-known law of charges: like 
charges (two positives or two nega- 
tives) repel each other, and unlike 


charges attract. To control a small par- 
ticle of matter it is only to 
give that 
The particle will then be attracted to a 


necessary 


particle an electric charge 


collector plate bearing an opposite 
charge 

Service technicians are familiar 
the phenomena in practical radio work. 
The face plate of a picture tube, if not 
Dust also collects 


with 


sealed, collects dust. 


JANUARY, 


1952 


the 
Both 


winding of 


TV 


on the high-voltage 


flyback transformer in sets 


Say! 


A commercial 


two-stage precipitator. 


of these conditions are caused by elec 


trostatic precipitation 


Precipitation action 


The underlying principle of elect: 
static precipitation is lustrated 
Fig. 1 rhe output of a high ltapre 
power supply is connected to a tt 


wire and a flat metal plate. Because of 


the high 
wire is 


potential, the air around the 
This is corona 

a faint ¢ 
The air is thus broker 
down and negative 

The attracted t the 
nearby wire, and the negative ions n 


ionized 
charge; it appears as 
around the wire 

into 
positive 


positive 


ions are 


travel across the gap to the plate. A 
a result, the space between the wire 
and the plate is filled with negative ion 
The air to be filtered is passed be 
tween the wire and the plate. Air-born: 
particles of dust, smoke, soot, et 
lide with the negative ions, They be 
come charged. The negatively charge 
particles are then attracted to the 


positive plate, and the air emerges clear 
and ready for reuse. The collector plate 
is cleaned at regular intervals by ray 
ping, 
accumulated 


washing, or scraping away the 
waste 

Pipe type (a) and plate type (b) pre 
(Fig 


pipe type consists of a 


cipitators 2) are used in practice 


The 


hollow 


number of 
with a thin 
each Du 


air is passed through these 


cylinders wire rur 


ning coaxially through 


laden 
dust collects on the 


ders, and the nner 


walls of the cylinders. The plate type 
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flat metal 
spaced in between 
can be arranged 
vertically, de- 
installation 


consists of a number of 
plates with the 
These 


horizontally or 
particular 


wires 
them. plates 
either 


pending on the 


Commercial types 

The precipitators in Fig 
stage types and are used in small units 
sich as those for the home. The two- 
stage precipitator, Fig. 4, is used in 
large, industrial installations. This type 
has two the ionizer or dust 
charger and the collector cell, 

The ionizer is made of thin 
spaced between larger diameter 
Rods and wires are alternately negative 
and positive. The high voltage applied 
to the ionizer produces corona discharge 
and causes the between the 
and the rods to become ionized 
dust-laden air passes through 
ized region, its particles 
tively charged. 

The the two-stage 
precipitator consists of two sets of op 
positely charged As the posi- 
tively charged particles eater the col 
lector cell, they ars repelled by the 
positive plates and attracted by and 
adhere to the negetive plates. Periodi- 
cally, the the cell 
are cleaned, manually or auto- 
matically. 


2 are one 


sections, 


wires 


rods 


air wires 
As the 
this ion 
become post 


second section of 


plates 


plates of collector 


eitner 


Power requirements 

Depending upon 
an electrostatic precipitator will require 
potentials from 10,000 to 100,000 volts 
The current drain may from 10 
to Bhi mechan 


its size and purpose, 


range 
Both electronic 
ical rectifiers have been used in practice 
The ty pes 
tional half-wave, 
rectifiers 


ma anc 


electronic consist of conven 
full-wave, or voltage 


doubler ‘oltage-doublers 
when 


required 


are 
cascaded extremely 
are 
mechanical 
switch which 
connections at each 


sometimes 
high voltages 
The 


driven 


motor 
load 
the 
motor is a 
with 
me- 


rectifler is a 
reverses the 
reversal of 
The 
“keep step” 
The 
appear- 
commutator 


power-line 
synchronous type to 
the line-voltage alternations 
chanical rectifier is 
ance and function to 
of a d.c. generator 

In practice, electronic rectifiers are 
more popular than ‘the mechanical 
types. This greater popularity results 
from the well-known advantages of the 
electronic rectifier. It is quiet in opera- 
tion, it has parts to wear 
out, and it generate noise 


polarity 


similar in 
the 


no moving 


does not 


HIGH 
VOLTAGE +04 
SUPPLY 


Fig. 1—The basic cell used in all units. 


2—One-stage type in home units 


—PARTICLE PATH 
— NEUTRAL 
~CHARGED PARTICLE 


3—Type of heavy duty two-stage 
used industrial installations 


Fig. 
unit 
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Fig. 4—Power supply for industrial 
oak employs cascaded voltage doubler. 
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tage t vith rac rece] 
or Fig. 4 i plified schemat 
of a two-unit cascade rectifier. Fact 
init sa tage loubier and is ra 
at 35,000 volts, 30 milllamperes. 
Nuisance abatement 

No other practical system of air 
cleaning compares with the efficiency of 
electrostathk precipitation It cleanses 
the air of particles as small is 1 250,000 
nel n diameter, which would pass 
through ordinary mechanical filters 


Electrostatic air filters trap over 90 
of the air-borne particles; mechanical 
ystems operate at about 10 to 20 
efficiency. Commercially available pre- 
cipitators range in capacity from the 
1,200 cubie-feet-per-minute home unit 
to the larger industrial types capable 


of handling 40,000 cubic feet of air per 


Electrostatic precipitators are often 
ised to remove particles of cigarette 
oke. In night clubs, restaurants, offi- 
health- 


er and more pleasant atmosphere. It 


es, and homes, this produces a 
ilso reduces laundering, cleaning, and 
ijecorating costs. Curtains, draperies, 
ind furniture remain fresh and clear 
or longer periods, and mirrors and 
rlassware do not become clouded with 
the familiar blue haze 

Industry has often adopted the elec- 
trostatic dust and smoke eliminator as 
an aid to better public relations. Many 
communities have instituted nuisance 
abatement ordinances and wil! not issue 
building permits for cement plants, 
blast furnaces, refineries, etc. unless 
electrostatic precipitation is included in 
the plans. 


Precision industry 

Some industries require a dust-free 
atmosphere as essential to the quality 
of the product. In the manufacture of 
delicate watch movements or electrical 
instruments, for instance, microscopic 
particles of dust can produce wear and 
inaccuracies. Manufacturers of photo- 
graphic film, precision optical instru- 
ments, electron tubes, drugs and phar- 
maceuticals, and many other products 
employ electrostatic precipitators 

In machine shops and other industrial 
plants employing high-speed machinery, 
large quantities of oil coolant are used. 
Friction-generated heat transforms the 
liquid coolant into mist-fine particles of 
oil suspended in the air. This oil mist 
covers windows and lighting fixtures. 
cutting down illumination. It attacks 
the rubber insulation on electrical wir- 
ing. It makes pulley belts slippery, and 
it coats the floor with a slippery film 
Electrostatic precipitation has success- 
fully solved the oil-mist problem. Not 
only is the nuisance of oil-mist elimi- 
nated, but the reclaimed oil can be 
used over again. 


Food products 

Food product manufacturers find im- 
proved quality and reduced wastage 
results when electrostatic precipitation 
is used. In the manufacture of powdered 
milk, for instance, the elimination of 
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the 
tem ,eratures, 
thus 
Meat packers have solved the 
problem of moldy eliminating 
bacteria the slicing 
In breweries, precipitation equip- 
enter- 


bacteria-laden product 


withstand me Geo- 


graphical d bution is greatly 
extended 
bacon by 
air-borne from 
rooms 
mold 


ment preverts spores fr 


ing the fermentation vats. 


Material recovery 

Nuisance abatement is not the only 
reason for the precipitation 
equipment in industrial plants. In many 
the are of 
considerable value, This is particularly 
true in smelting and refining plants. 
Particles of gold, silver, cadmium, lead, 
mercury, ete., that might otherwise be 
lost as chimney waste are reclaimed and 
used again. Single precipitator installa- 
tions have recovered as much as $1,000,- 
a year. 
Spray painting 
| In the field of spray painting, electro- 
|static precipitation has effected many 
advantages in quality and economy. The 
object to be painted is connected to the 
positive terminal of a_ high-voltage 
|power supply. The negat’ve terminal 
is connected to a mesh contain- 
ing many sharp points to aid corona 
discharge 

Paint particles sprayed into the elec- 
trostatic field become negatively charged 
and attracted to the positively 
charged object. Paint particles which, 
because of their initial velocity, travel 
past the object will reverse their direc- 
tion and return, This feature provides 
a convenient method of painting the 
back of the object without rotating it 
and without moving the spray gun. 

Overspray reduction results in con- 
siderable savings. With ordinary spray- 
ing methods, only 50% of the 
paint the work. Precipitation 
equipment increases the efficiency to 
95¢>. Ventilation problems are reduced, 
and fewer guns and operators can han 
dle the same volume of work 


use of 


cases, recovered particles 


screen 


are 


about 


reaches 


Material deposition 

In the manufacture of sandpaper and 
emery cloth, grains of abrasive materia! 
are electrostatically deposited on the 
glued backing. These grains tend to 
align themselves with the electrostatic 
field, and are deposited with their sharp 
points outward. This improves the abra- 
sive quality of the product 

Electrocoating of fabrics is also being 
practiced. A design is printed with ad- 
hesive cloth backing. 
Short pieces of textile fiber, known as 
flock, electrostatically impelled 
against the backing cloth. The fibers not 
only stick to the adhesive, they actually 
penetrate the backing cloth, giving the 
appearance of a woven fabric. Rugs 
manufactured by this method are easier 
to produce and have greater durability. 
More than a quarter of a million fibers 
per square inch can be deposited in this 
manner. This is a fiber density about 
ten times greater than can be achieved 
by ordinary weaving methods 
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Electronics 


COUNTING RATE INSTRUMENT 
By |. QUEEN 
\ new idea in electromechanical 
inting-rate meters is used in the 
*‘rkeley Scientific Corp.* model 1600 
puter. The instrument has rapid 
sponse, wide counting range and 
gh accuracy. 
In the circuit shown, Cl and C2 are 
atched. A ganged rotary switch con- 
cts Cl to a source of regulated d.c 
through a resistor, while C2 is across 
1 voltmeter. This switch is controlled 
a sealer or divider. As an example, 
the sealer might provide a single pulse 
for every 100 pulses from a Geiger 
counter, Then, after every 100 counts 
from the Geiger, the switch is flipped 
rom A to B (or from B to A) by the 


High-Fidelity TV + Radio 
Phonographs P.A. Parts 
Test Equipment *Tools - Books 
Ham Gear * Electronic Tubes 


31st year 


Lafayett 
atalog 


READY! 
A practical encyclopedia used by economy- 


minded servicemen, hams and technicians 
throughout the world because they know 
they have a complete “one-source” guide. 
For quality equipment, for hard-to-get 
items, for nationally-advertised merchan- 
dise, for low prices, it’s Lafayette. 


While one capacitor is being charged, 
the other is being tested by the v.t.v.m. 
[f it should require 10 seconds for the 
Geiger count to reach 100, the switch 
will remain in the same position for 
10 seconds. If it should require 30 sec- 
onds, for example, a much greater 
charge will accumulate on the charging 
capacitor before the switch is flipped. 
The meter scale is calibrated in reverse 
(like a series ohmmeter) since a rapid 
rate corresponds to a small deflection. 

Each capacitor is shorted to ground 
by momentary contact with grounded 
terminal C after its charge is measured 

Each measurement is independent of 
previous ones, since the capacitor 
charge is shorted out after a reading. 
Since there are two capacitors which 
ire measured alternately, there is no 

iterruption. The greater the counting 
rate, the more often a reading is taken. 
The maximum number of readings is 
400 per minute. 
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* Richmond, Cal 


ELECTRONIC EYES NEEDED 
Electronic eyes and brains will 
ive to take over in flying supersonic 
anes that travel 1,800 miles per hour, 
Dr. Richard A. Byrnes tcld the Aero 
Medical Association at a meeting in 
Denver recently. 

Dr. Byrnes, of the U. S. Air Force 
School of Aviation Medicine, illustrated 
his point with this example: A plane 
traveling at 1,800 miles per hour will 
go about a fifth of a mile before it is 
‘ven seen, because the eye and brain 
take between three-hundredths to three- 
tenths of a second to see ut all. But in 
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Lafayette Radio, Dept. JA 
100 Sixth Avenue 
New York 13, N. Y. 


I need the 1952 catalog. Please rush! 


at distance the brain will not recog- ae 
nize the object as a plane. The aviator ° 
would not know he was seeing a plane 24 Central Ave. 
until the supersonic plane had gone a Newark 2, N. J. Address 
half mile. While the brain is deciding 7 
what to do, the plane would have 542 E. Fordham Rd. City a State 


traveled almost a mile. Bronx 58, N. Y. 
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in sold. 
ering. Twin Spotlights on your new 
WELLER Soldering Gun 
completely 


Its the newest convenience 


eliminate shadows: you 
see clearly even inthe darkest chassis. 
Pull the trigger of vour WELLER 
Cun, heat and light come on 
together—in just 5 seconds! 

No more waiting, wasted 
current, or blind sold- 
ering. Your WELLER 
(Cun pays for itself 

in afew months! 


NEW \ 
135-WATT 


WELLER 
SOLDERING 
GUN 


Specially Designed 
for TV and Radio Work 


@ DUAL SOLDERLITE—Two prefocussed spotlights 
completely eliminate shadows — let you see clear- 
ly whot you are soldering 

© OVER UNDER DESIGN—Tube construction braces 
tip ond improves visibility. 

SSECOND HEATING—No waiting. Saves power. 
Pull the trigger and you solder! 

@ LONGER REACH— Slides easily into deep chassis, 
reaches the tightest corners. 

GREATER CAPACITY—Smoaller, 
greater soldering copacity. 

TRIGGER. SWITCH CONTROL — Adjusts heat to the 
job. Soves current—no need to unplug gun be- 
tween jobs 

@ DUAL HEAT—Single heat 100 watts; dual heat 
100 135 watts; 120 volts, 60 cycles. Handles all 
light-duty soldering 


lighter, with 


See new Models WS-100 ond WD-135 of 
your distributor, or write for bulletin direct 
@ SOLDERING GUIDE— Ger you new copy of “Soldering 
Tips” —revised, up-to-dote and fully illustrated 20-page 
bootiet of practical soldering suggestions. 
Price 1 0¢ of your distributor, or order direct, 


WELLER 


ELECTRIC CORP. 


828 Packer Street, Easton, Pa. 


he high utility value 


and modest dimensions 


justify a spot on the ham shelf 


Useful Phone-C.W. Monitor 


By JOHN E. PITTS, W6CQOP 


HETHER a ham operates on 
phone or he should know 
all times how voice or 


aneving 
other fel not 
tradit question, 
jun, Ode Ban 

The monitor ce 


w's by bodula 


seribed 


as ur compl 


here was de- 
icated 


ble, yet operate satisfactorily 


signed to be AS possi- 
on either 
switched with the 
PHONE-C.W. switch to either 
It was built on a piece 


sheet steel, 6 


phone or c.w., being 

transmitter 

type of emission 

of scrap long, 

bent to 

All external 
%-terminal 


inches 
and 
give a height of 
connections are 


2 inches wide, with 


inches 


sides 


made to a 
strip (see photos) 

It comprises a 6AL5 duo-diode to pro- 
vide plate from the rectified 
transmitter series-fed 


Voltage 
carrier 


6C4(2) 


sounds to the 
have to ask the 


Hartley oscillator 

demodulated by the 
6AL5. The 6C4 amp! 
build up the output 
a comfortable 


Phone carriers 
half of 
18 used 


other 


level enough to 


signal in the phones 


How it operates 

With the PHONE-C.W. switch of 
transmitter set to c.W., the 1-7 pin 
tion of the 6AL5 re 
antenna. The cathode of the 6AL5 
plies a slight positive voltage to the 
center tap of the oscillator transformer 
causing the 6C4 oscillator 
The diode’s d.c. return is through the 
2.5-mh r.f. choke. The frequency of 
oscillation can be set over a moderate 
range by the capacitor acros. the cen 
ter-tapped winding. In the 
here, a value of 100 uuf produces a tone 
of about 800 cycles 


eives r.f. from 


to oscillate 


Instance 


6AL5 


This circuit monitors phone signals and provides keyed tones when used on cw. 
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GONSET CO., BURBANK, CALIF. 


72 E. TUJUNGA AVE. 
Model 200 


aM SIGNAL 
GENERATOR 


© R. F. FREQUENCY RANGES: 
© MODULAT- 
ING 400 Cycles. May be used for 
nodulating the RF. signal. Also available sepa 
vtely @ ATTENUATION: The constant imped 
ance attenvaror is isolated from the osciliating 
vit by the buffer tube. Output impedance of 
this model is only 100 ohms. This low impedance 
educes losses in the output cable © OSCILLA. 
TORY CIRCUIT: Hartley oscillator with cathode 
follower buffer tube Frequency stability is 
assured by modulating the buffer tube. © AC- 
CURACY: Use of high-O permeability tuned 
ails adjusted against 1/l0th of 1% standards 
assures an accuracy of 1% on ali ranges from 
00 Kilocycles to 10 Megocycles and an accuracy 
of 2% on the higher frequencies. © The Mode! 
200 operates on 110 Volts AC. Comes com 
plete with output cable 


operating instruc- 8 
Sold on Money-Bock-if- 

Not-Satisftled Guarantee. 

We carry ao complete line of test 
equipment. Write for FREE Catalog 


GENERAL ELECTRONIC DISTRIBUTING CO. 
Dept. RE-1 98 Park Ploce, New York 7. N. Y. 


specific 
30 Kilocycles to 150 Megacycies 


ations: 
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sories; wiring 


Amateur 


The output of the oscillator is ampli- 


fied by the second 6C4, being coupled to 
the amplifier grid through the .02-uf 
capacitor. Terminals 4 and 5 may be 
connected in parallel with the high- 
impedance output of the station’s re- 
ceiver or by any other suitable means 
to the phones 

It will be noted that a 1.5-volt pen 
lite cell is connected in reverse polarity 
in the plate lead to the oscillator. This 
was found necessary because the oscil- 


lator was sufficiently sensitive to oscil- 
late weakly on the contact potential of 
the 6AL5 diode, probably not more than 
a few hundredths of a volt. The reverse 
potential cured the oscillation. 

For phone operation, the PHONE-C.W. 


switch of the transmitter is set at 
PHONE. This breaks the cathode circuit 
of the 6C4 oscillator, and makes the 
return circuit of the 5-2 pin diode sec- 


tion of the 
diode load 
across the 


6AL5 through the 2.2-meg 
resistor. The varying audio 
2.2-meg resistor is impressed 
on the grid of the 6C4 amplifier through 
the .0Ol-uf capacitor. An exact replica 
of the modulation as heard at the other 
fellow’s produced in the 
phones, as actually a minute portion of 
the carrier is sampled and demodulated 
at the station. 

This monitor will not check for 
chirps on ¢.w., or out-of-band operation 
But every station is supposed to have a 
reliable frequency-measuring device, is 
it not? However, any a.c. modulation of 
the c.w. signal will produce modulation 
of the audio tone heard from the 
lator, and will givea good chec k on the 
purity of the emitted signal. 


station is 


oseil 


The length of antenna connected to 
terminal 9 will be determined by the 
power output of the station's transmit 
ter, of course. Used with the author's 
transmitter, running a kilowatt to a 
pair of 304TL’s, only 4 inches of an- 
tenna gives a good signal on either 
phone or ¢.W 

(The monitor will be more convenient 
to use if you connect a 0.5 megohm po- 


tentiometer terminals 4 and 5 
and run a shielded lead from the vari- 
able arm to the hot side of the receiver's 
volume control and adjust the monitor 
level to the customary receiver level. 
With this connection, it will not be 
necessary to use an extra pair of phones 
for the monitor. An audio voltage di- 
vider may be inserted to reduce the 
monitor output to the level of the second 
detector in the set. If the send-receive 
switch breaks the B-minus lead in the 
rewire it so it is in series with the 
B-plus lead to the r.f. and i.f. circuits, 
leaving B-plus applied to the audio cir- 
cuits of the set. With this connection, 
you won't have to reset the volume con- 
trol each time you switch from send to 
receive.—Editor) 


across 


set, 


Materials for monitor 


Copecitors: (paper) 3—.002, i—.005. i— I—.02 
i—.05. uf. (electrolytic) uf 

Resistors: |—680. !—27,000, i—5!,000 2—100,000 
ohms, 1—2.2 megohms 

Tubes: 2—4C4, 1—6AL5 

Miscellaneous: |—push-pul! interstage or input 


audio transformer: | s.p.dt. relay (part of dp dt 
relay in transmitter) |—RFC, 25 mh: | penlite cell 
tube sockets: terminal strip; chassis; phones: occes- 
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K now 


Examine, 


only 
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facts— get 
learn why no modern service 
shop can afford to be without PpHoToract! 
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PAY AS YOU EARN! ask! 
your distributer about this amar.) 
ing plan. Only $18.39 puts the 
entire profit-boosting Photofact 
library in your shep now! 
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ACTIVITIES OF NETSDA 
AND ITS LOCAL CHAPTERS 


It’s a shame The National Electronic Technicians 


and Service Dealers Association 
(NETSDA) held its annual meeti: 

the Hote! Stacy Trent in Trentor 
Jersey on November 11, 1951 k 
Merriam, Service Manager f 

Radio Television Manufacturers 


= 
~— 


Committe 
e close of Mr. Me 
more delegate 

) various chapter 
of questions to Mr 


to answer as many as possible 


of requests and demands was als« 
to Mr. Merriam to present 
RTMA Service Committee at 
meeting. The delegates then voted 
give all the cooperation necessat 
Mr. Merriam in helping him to promot 
a concrete program for the servic 
industry 
The National Electronic Techni 

and Service Dealers Association's d 
gates voted to hold a national meeting 
of representatives of all servicing ass« 

Yes, sir, it's a downright shame and pity that every service tech- ciations throughout the country. The 
nician and dealer in the country can't sit in on the rigid, comprehensive meeting was tentatively set for May 


1952, at which time, representatives of 

tests we conduct on TARZIAN Tubes. the manufacturers, distributors, broad 
‘asters, ¢ sales representa es 

You could see first-hand how the high standards of quality control = “*"""' and sales representatives wi 

also be requested to attend. A definite 

in TARZIAN production assures customer satisfaction . . . always. date and location has not been selected 


as yet. but will be after a survey 


Qualitywise . . . performancewise . . . and pricewise, there is no made among all radio and television 
better tube than the TARZIAN Illuminized Tube with the metalized screen. technicians and service dealers assoc 


tions i he U.S 
TARZIAN Tubes are available all sizes—round and rectangular —for orig- 


A national code of ethics was adopte: 
inal use or replacements. Write for technical information. by the body and will f 
vote and ratification by all Chapte 
SARKES TARZIAN, Ine., Sales Division, Bloomington, Ind. The Federation of Radio Servicemen’s 
Associations of Pennsylvania 
met in Scranton, Pa. October 21, 1951 


be presented 


Delegates from all chapters were ‘ 
TARZIAN MADE PRODUCTS ent. In addition, representatives f1 
the Southern Pennsylvania Radio ; 
relevision Technicians Associatior ( 
York, Pa.), headed by their president 
oo Mr. Shetfer, presented their applicatior 
Tri Selenium for membership to the state group w! 
Rectifiers was voted upon and accepted 
fe makes the tenth chapter in the 
STATIONS WTTS (5000 WATTS) AND WTTV (CHANNEL 10) 
OWNED AND OPERATED BY SARKES TARZIAN IN BLOOMINGTON Officers of the new association are 
Carl Sheffer, president; Eugene Kline 
dinst, vice-president; Joseph Hause 
secretary; James Geiseln 
SRR and Gerald Dean 
WE NEED rour * The 
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new Organize 
for membership in 
Radio Servicemen's 
Pennsylvania 

The 50-point program as prepared 
delegates of the Federation and 
sented to the RTMA, Nationa 
tronic Distributors Association, a 
distributors association, was the 
covered at this 

Each year, as 


mple tions. 
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utstanding contribution to the ser 
ng industry. For this, the Federation 
awards its annual plaque. The commit 
* appointed this year is the delegatior 
rom Altoona. The new speaking sched 


e for 1952 will include John Rider 
ationally known publisher, and speak 
ers from Capehart-Farnsworth, How 
ard W. Sams, and Motorola 
The Radio Servicemens Association of 
Luzerne County is carrying on with a 
full line of business and soci 
vith lectures and demonstrations on 
receivers and circuitry, u.h.f., bet- 
er business methods, and other sub- 
ects. The local Association is looking 
orward to the future lectures which 
ave been arranged by the State Fed- 
‘ration and is at present doing its part 
n promoting licensing. 

September 16, 1951, the annual basket 

vienie was held at Toby Park, Blakes- 
ee. Prior to the basket picnic, the an- 
nual sponsorship of a Grove Theater 
play, “Dark of the Moon” took place on 
Tuesday, August 28, 1951. 
Max Liebowitz, president of the Asso- 
ciated Radio-Television Servicemen of 
New York (City) has recently ar 
ranged for a series of articles in the 
wal daily newspapers on the need for 
icensing. He has also supplied a story 
entitled “Here’s A Law to Protect You.” 
to the TV Guide whose circulation in 
New York City runs into many thou 
sands. On November 12, Mr. Liebowitz 
appeared as a guest on a program on 
WCBS-TV in New York City, at which 
time, he presented the service techni 
tans’ views on licensing. 

Oak Ridge Products Co. will supply 
necessary test equipment for ARTSN Y's 
lubroom. A committee has been ap- 


al activities, 


pointed to select nominees for election 
to offices for 1952 
The Radio Servicemen’s Association of 
Trenton, New Jersey, has arranged a 
series of technical and business lectures 
to promote a more progressive and ac- 
tive program within the association for 
the benefit of its members. They will be 
eld in the studios of the local broad- 
‘asting stations 

Gibson Grandly of Trenton has been 
appointed chairman of the new mem- 
ership committee and already good re- 
sults have been obtained. Membership 
s now open to all radio and television 
technicians and service dealers in the 
aren. 
The Long Island Television and Radio 
Technicians Guild president Fugene 
Laper has appointed a nominating com- 
nittee to select officers for 1952. A 
series of lectures are being arranged 
foe by the Educational Committee on 
television and radio servicing as a busi- 

The Guild has decided to make a big- 
ger effort to take a more active part 
n the Empire State Federation and 
n the NETSDA 
The Kingston Radio Servicemen's Asso- 
ciation officers, under leadership of their 
President, Raymond E. Trumpait, will 
undertake a campaign to visit all tech- 
nicians and service dealers in the area 
to obtain additional membership. A se- 
ries of lectures and social events are be- 
ng scheduled for 1952. 
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Philadelphia Radio Servicemen’s Asso 
BETTER relations to | 


now 
pletir g list which w 
clude « « four thousand 
hers ie ‘Stat Federation 
officers of ired or more 
Radio and Te! 


service dealel 


Stan Myers, 1643 S. W 


THOUSANDS ARE RAPIDLY LEARNING Strest, 


Mid-State Radio Servicemen’s Associa- 


ABOUT ITS OUTSTANDING FEATURES tion members attended a series of te: 
SUCH AS: nical lectures at Harrisburg, spon 


SHARP, CLEAN “SNO "P 
H P AN “SNOW-FREE” PICTURES 
And ’ Raytheon lecture 
st the local technician 
na long time. In addition to the 
dred or more members, scores of invite 
technicians from Harrisburg and 
inumum radiati rounding’ areas were present 
The Lackawanna Radio Technicians As- 


sociation is contemplating a new adv« 
nsulated—approved by safety experts tisine and publicity campaien for 
Pure, unadulterated polyethylene insulation—specially treated by our entire membership through newsps 
chemists tor extreme weather and radio ads. The election of new 


cers at the last meeting and the 
High-ethcorency conductors. Flexible, stranded—to insure long lite 
‘ mittee heads will again promote an a 


basily stalled—with standard insulators tive program for the Lackawanna tec} 


nicians 

Blair County Association of Radio 
AT YOUR DEALERS, of Write For Free Samples and Literature Service Engineers, through the promo 
tion of its technical talks to the techr 
cians in the surrounding area, has ob 


Packaged in convement lengths: 100’, 250°, 500°, 1,000’, 2,500’ 


*Patent Pending. *Trade Mark S.and Foreign Patents Pending tained over thirty-five new member 
EXCLUSIVE LICENSEE AND SOLE MANUFACTURER the past six months. Delegates to the 
State Federation have brought in add 


tional business and technical program 
1014 FAIR OAKS AVENUE he balance of th \ 
om” INC to round out the balance of the year 
a) ° ° SOUTH PASADENA, CALIFORNIA publicity campaign to promote the ass 


ciation emblem to the public is now ut 


der consideration. 
OTHER OUTSTANDING GOODLINE PRODUCTS: 

VARIABLE TELETRAPS —2: Highly effective for e/iminating interfer- LICENSE BILL PASSED 
ence from FM STATIONS, and DIATHERMY and AMATEUR SIGNALS within 
its tuning range. 

HI-PASS FILTER: Eliminates or greatly reduces interference picked up 
by 1. Fo AMPLIFIER ov TV RECEIVER — interference arising from strong, 
local low-frequency fields: X-Ray, Diathermy Equipment, Neon Lights, 
Ete., Ete 


Television technicians and contractors 
of New York City will require licens« 
or permits to work after February first 
according to the terms of a bill pass« 
by the City Council in November. 
Television contractors would 

censed in two groups. The “: con 
tractors would include those considered 
financially able to carry out their ob! 
gations and to refund balances of cor 


HAVE YOU A JOB FOR A MEW CONDENSER TESTER [tierra 
9 ( tracts. The “B” gro p ould not have 
TRAINED TECHNICIAN ? Finds Intermittent sume but 


We hove o number of alert young men who have | 


completed intensive training in Radio and Tele of their dependability as service cor 


robe's sliding ti 
vision Repoiring They learned their trades tho | rq aaa cern 

pughly by working act rev jenser Technicians now worl ing as suc! 

expert supery n ‘ nee | Te wit 

Require 

tment. Stop time as they can sit for an examination 

guesswork Saves for 
wate No fees. of course Address | time Convenient 

size «” long) cians would be expected to take an ex 

ne eee amination before July 1, 1953, and after 


COMMERCIAL TRADES INSTITUTE See Your Dist. or Order Direct that date none but licensed technicians 
1400 Greenieot Chicago 26 PRES-PROBE co. will be permitted to do service work on 


4034 N. Sixth St., Milwaukee 12, Wisc. television or radio-TV combinations 


would be issued a permit until sucl 


9. we invite y 


se nd for ao prospectus of the 


a technician’s license. All techn 


Placement Manager, Dept P)108-1 


RADIO-ELECTRONICS for 


echnician | 
Sfo 
5S i the 
zl the country. PRSMA News, which is the 
voice of the local service techniciar 
will, therefore, be available to all those 

| 

= — 


With the Technician 


Fees of $15 are to be charged for 
nicilan permits or licenses, with an 
innual $5 renewa! fee. A less skilled 
group is to be given apprentice permits 
tt a $5 fee, also with a $5 yearly 
ewal. 
The law will be administered by a 
commissioner, with the help of an 


ght-man board consisting of one 


-mber from the city’s law department, 


from its Board of Education, an 

-ctronic engineer, a service technician, 

1 service contractor, a television dealer, 

* receiving set distributor, and a parts 
tributor. 

\ mixed reaction to the bill was 

ted. The press generally welcomed it 


is protection for the TV set owner. The 
sident of ARTSNY, Max Liebowitz, 
nts out “The | is for the protection 


f the public, but is in the best interests 
of the service industry.” On the other 
and, officials o large service com 
yanies and the spokesman of a dealer's 
association believe that “the bill will 
be effective,” that it will not cure 
ill the industry's evils (a reasonable 
assumption, indeed!) or even that “It's 
another racket to get more money for 
» city.” One of the four councilmen 
© voted against it felt that it re 


cted honest service people who have 


doing ethical business for a long 
It should be noted that the bill 
vers licensing television service 


COLUMBUS ADVERTISES 
The Associated Radio-Television serv- 
Dealers of Columbus, Ohio, have 
en running a series of ads in the local 


Sunday Citizen, on the Radio-Televi- 
*n page. Effect has been good, in the 
ion of members, 
BALTIMORE UNITES 
new service association to be 
pwn as the Certified Television and 
sctronics Association (CTEA) of 
Maryland, has been formed in Balti- 
Twenty-seven members were re- 


ted to have signed up. 
Speakers at the organization meeting 
‘luded Frank Moch, president of 
Nationa! Alliance of Television 
and Electronic Service Associations 
(NATESA) and Mal Parks, Chicago 
radio and television editor. Mr. Moch 


fiscussed the parts warranty problem 
and Western Union's plan to handle 
adio and television servicing. Mr. 


Parks talked on servicing prospects and 
problems, among other things urging 
that all service companies return to the 
service contract system, and criticizing 
yresent manufacturing standards. Out 
of a recent check of 60 sets, he stated, 
40 were missing a tube, or connections 
had not been properly soldered. 


LICENSES FOR SHOPS 


Los Angeles County will license all 
television shops in unincorporated parts 
»f the county (those outside the city of 
Los Angeles) under a recently passed 
vedinance. The bill makes no provision 
for examination and licensing of tech- 
nicians, but is confined to service shops 
not engaged in selling new sets. Fee will 
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Simply eftech FILTER te front 
of set ond enjey programs in glerieus celer 

tones insteed of dull ond white. GUAR. 
ANTEED to give 
be used with any filter. Once tried, 
you will never te 
white. Write for FREE iatermetion. 
SY MAIL. NEW PRICES! 
Send check, M.O., cash, COD te D 


BLONDER-TONGUE 


BRINGS YOU FOR THE 


NOW FIRST TIME IN TV HISTORY 


An ALL-CHANNEL MAS- 
TER ANTENNA SYSTEM 
that YOU can instoll—in 
motter of minutes — 
that is guaranteed to 
out-perform any other 
system. 


-.- AND AT THE 
LOWEST COST! 


Full electronic violation (min, 
35db. between outlets). Am- 
plifies os it distributes... 
Variable Gain Control. No 
signal loss. Automatic All- 
Channel transmission. Ordi- 
nary screw terminals assure 


Distribution Amplifier 
8 TV Outlets at Lowest Cost 


Model =DA8-1-M 
$87.50 


faster, simpler installation. Model #CA-1-M. List 
MODEL #DA2-1.m $77.50. Commer, 
List Price $39.50 
ol Times Gain). Use As Pre- 
Distribution A lifier, Line Ampli- 
2 TV Set Outlets far? or de-luxe Booster. 


HOME 


Literature on Request write Dept. 0-1 


Mt. Vernon, N.Y. 


Model *HA-2-M 


Fully automatic, 
channel TV booster. 16 
times gain. 
cabinet. 


Combine these B-T units to serve up to 


2,000 TV sets from 1 antenna 


ANTENSIFIER — 
all- 


In metal 


57.50 


i 


eld bleck and 
Croer 


RE-3 


$3 


659 FULTON ST | 


$1 16, 17 in. 


is 
} structs 
A 
tical meth 
ginnets of 


able 


wo me au oubjects 
speed range > te WPM. Always 
ready—ne 


ENDORSED BY THOUSANDS! 


The 
le 


to learn 


increase 
ha 


fords the qu 


co 


Code 
the place of an 
itructor and enepi 


MPANY 


Crrcage 40. 


INSTRUCTOGRAPH CO 


470) Sheridan Veot 


EASY 10 LEARN CODE 


2 1 
2 
| 
TOME| 
12, 14 in. $2 19, 21 in. 5 
HARVARD LAB 


OAK BOOSTER! 


for TV-FM 
by OAK ELECTRONICS 


$39.95 


The booster that finally satisfies your 
demands by succeeding where others 
failed. The OAK BOOSTER 
uses Mallory INDUCTUNER same as 


used in Dumont 


have 


Crosley and Strom 
berg Carlson TV sets) in a newly 
engineered circuit on which patent 
is pending. Provides variable band 
width to control adjacent channel! in- 
reduce noise to a 
new 


circuit to increase gain enormously 


terference and 


minimum. Uses multiplier 


Write for specifications 
and discounts 


OAK ELECTRONICS 


150 Oak Street, Buffalo, N. Y. 


A. 
8. 


Order 


Atianta, Go 
Chicago, 


@ KNOB DOES IT: 


Turns on Booster & TV set. 


Changes "Q” of circuit from 50 to 300 
thru new a multiplier circuit (See May 
Electronics’) 


Varies bandwidth from 0.5 MC. to 12 MC. 
Allows gain to be controlled from a low 
value comparable to any other booster, 


to a high value no other booster can 
match. 


Other boosters use this knob 
only for On-Off switch, or to 
switch from low to high chan- 
nels. OAK REALLY USES THIS 
KNOB. 


Vv Highest gain of any 
booster 

Dual Input 

Dual Output 


Gain adjustable from 
front knob 


Automatic On-Off 


Variable bandwidth con- 
trollabie from front 
panel 


Oak Booster from your jobber 
SALES REPRESENTATIVES 
— HENRY BURWELL Co. 


today 


— WALTER 


— H. H. WILLIS 
— CARL A STONE ASSOCIATES 
cise — RUSS HINES 
New York City ASSOCIATES 
Bronx, ¥. SALES Co 
New Jersey Yacn BROWN 


FIND THIS MAN! 


NAME: Len Leonard Age 31. Height 5° 10 
Haw block Eyes 


ALIAS: Moneybogs leonard 
WANTED: 


his wife 


brown 


This man is urgently wanted by 
leona and two children 
RECORD: For paying 
the highest. most ridiculous prices ever offered 
for new or used radio equipment. He buys 
anything in electronics from hams anywhere 
and dishes out dough like it grew on trees 
IMPORTANT: You can get rich too! Sell your 


new and used radio gear to Len Leonard at 


COLUMBIA ELECTRONICS SALES 


$22 S$. San Pedro St Los Angeles 13, Calif 


months he has been 


WANTED 
TO BUY 


Large and smal! quantities of new or 
used electronic government or manu- 
facturers’ surplus tubes and equipment. 
Highest prices paid. State quantity, 
condition and best price in first letter. 
Box No. F-2 c/o Radio-Electronics 


25 West Broadwey 
New York 7, N. Y. 
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be $36 per year. 

According to County Sheriff Bisca 
luz, “The background 
nan will t 
st one 


ness.” 


Inves 


hone will not be licer 


A conference was | 


cour supervisors, with the idea of ex 
plorin the poss litte ot eXa 
and granting certificate to individua 
repairmen, with the idea of protecting 
the public against inc peten Vice 
as well as the protection agains 

honesty expected to t fro 


ordinance already passed 


NETSDA'S PROPOSED CODE 
The following Code of Ethics was 


adopted by the National meeting 


NETSDA at Trenton, N. J. It has been 
sent to member chapters for approva 
or fufther suggestions 
I pledge myself 

1. To at all times perform my work t 
the best of my ability and knowledge 
In addition, to make a sincere effort t 
improve my knowledge of the technica 


and business requirements of my p! 
fession, thereby enabling me to rende: 
more competent service 

2. To use whenever 
factory replacement parts. 
is impractical, to use 
lent or better quality. 
3. To exercise special care 
property. 

To guarantee all service performed 
and parts replaced by me for a period 
of 90 days (unless otherwise specified) 
5. To charge a fair and just price for 
all work, and to display these 
prominently. 

6. To refrain from unfair or 
untruthful 
statements, 


possible, original 
Where this 


parts of equiva 


in handling 
customers’ 


prices 


unethical 
advertising, unre 
unfair « 


practices, 
liable 
cism of other technicians, or 
duct which might lead to lack 
self or in my f | 


unjust or 


any <« 


dence in my 
nician 


NATESA MEETING 


The 1951 Convention of the National 
Alliance of Television and Electror 
Service Associations (NATESA) was 
held in Chicago November 18, 1951. Nine 
teen members were present, represent 
ing five states, and proxies for three 
more member associations were vote 
In addition, visitor representatives 


from five states were also present 

Six new associations affiliated 
NATESA during the convention. These 
were the Associated Radio & Telev 
Service Dealers, Ohio: Tel 
vision Service Engineers, Inc., Kansa 
City, Mo.; California TV Service De 
ers Association Inc., Hollywood, Calif 
Certified Television Electronics As 
tion, Baltimore, Md.; 
Dealers Association of Kansas, In 
Wichita, Kan.; and the Radio Televisior 
Service Association, Minneapolis, Min 

E. W. Merriam, the Service Secreta: 
of the RTMA, and Mal Parks, of What's 


Columbus, 


Radio Service 


New in Television, addressed the gat} 
ering. Major problems such as parts 
warranty, procurement, and Western 


Union, were discussed, and a new const 
tution for the Alliance was adopted 
end 
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TUBE OF THE MONTH 


A new all-glass rectangular 21-inch 
TV picture tube has been released for 
replacement or original manufacturer 
equipment by the Cathode-ray Tube 
Division of the Allen B. Du Mont Lat 
oratories, Inc. 

The tube, the 21K P4A, features a pic- 


ture area of 242 square inches (more The New PRECISE Vacuum Tube Voltmeter with the famou 
than previous metal-cone 21-inch tubes). PRECISE for inere 
acy 

A filter-glass face plate improves con 

By comparisen, your best 1 Cera resistors 
trast and cylindrical face surface mini- b - amphenol < Ser e5V.. AC scale 
mizes reflections by scattering incident 6X5, Tr ist; Meter 

1 { tion bx ok explaine h step 


‘biry & te t lead 


1000 V preci 
5-254 1000 V ode 
10-1000 wos 
fx 00 ohme, 

DR: Fr 20 te +55 DB Model 909 $44.98* 
NO OTHER PROBE OFFERS SO MUCH sll PRECISE ex 
lusives make it the 1 pract foolproof and sturdy 
High Volt 


age tl be in the industry today 
The base connections of the 21KP4A Multiple tosulation; Mechanically shocks ECISE 98* 
light upward and downward, away nstruction 
from the eyes of the viewer. PRECISE DeLuxe VTVM t horizontally or 
The new 21KP4A is a Selfocus type vertically to fit your own bench r ‘ Large ¢% 


meter for better visibility —greater acc 


PRECIS * 
$3998 
Factory Wired 


Model 907 $57.98° 
New R.F. PROBE Lowest Price in the fleld! Leads in Value! 


and does not require a focus control 
or associated circuitry. It may replace 
electromagnetically or electrostatically 
focused picture tubes, usually without 
circuit change. 

It is provided with an external con- 
ductive coating and the standard 5-pin 
duodecal base. The overall dimensions 
are 23 inches with a 70° diagonal deflec 
tion angle. Heater rating is the usual 
6.3 volts at 0.6 amperes with maximum 
recommended voltages of 500 for first 
anode and 18 kv for second anode. 2 Se 4 R EC 1 s E D E ¥ E £ oO P M E 


germar ' up thru 2% 
termin in * 
t 


mes, 
enol 
available amphe mM phone plug Of (Wired only) 
phone tip tting at no added charge 

struments carry the PRECISE Gus rantee, components protected the 
Rua Wa Wr PREP ‘(Catalog & fie COMPLETE 
PRECISE LINE AT YOU NOW! *Prives slightly higher in the West, 


ExPoRT DEFT 15 Moore St.. Mew York. 


ntnorne 


Find radio faults with a new simplified method. Repair al! 
radios in minutes instead of hours. Revolutionary, differ- 
ent Comparison technique permits you to do expert work 
almost immediately. Most repairs can be made without 
test equipment. Simplified point-to-point, cross-reference, 
circuit suggestions locate faults quickly and easily. 


NO TESTERS NEEDED CHARTS, BLUE- PRINTS, TESTS 


This newly developed method tells you how to locate Learn time-saving trouble-shooting h 
the source of trouble in any radio set without equip ase. } w the ho 
t measure voltage, trace the nts ¢ . 1,000 pra 
istor, small condenser, and types s H eds of 
signals without any signal a fo and any 
new Comparison method P » help beg 
without equipment. Repair any radio ex ‘ plete pla 
ywing simplified picture plans. Improve your ms sheet a 
radio servicing ability. Data on all sets FM pages, ®'x11 in. Schemati p Te harts 
AC-DC, P.A., and tele on. Send coupon belo on no-risk trial Price, only 0 


NO-RISK TRIAL ORDER COUPON 


Your complete source 


' 
TV diagrams and service data. Most amazing 6 ' 
values. Still sold at pre-Korean prices. Only $2 8 SUPREME hisasenpenainpirenie 3727 W. 13 St, Chicago 23, ILL. * 
for most volumes. Every Radio manual contains 6 8 
large schematics, all needed alignment facts, Radio Diagram Manua's * 
parts lists, voltage values, trimmers, dial string- money Vew 1951 Manual, Eachoniy 
ing, and service hints. Each TV manual is a ~ Simplified Radio Servicing by Comparison $1 SO 1950 Radio Manual 50: : 
practical treatise on servicing the year sets New 1951 Teievision Service Manual 1949 Radio Manual $2. 
with giant blue prints patterns waveforms 1980 Tv 
charts, See coupon at right ; 3 PRICED 
for a complete |'st of these low-priced manuals 1948 TV. $3 1947 TV & FM. only $2 1947 
iss AT ONLY 
am enctosing Send postpaia 
$ 
° 
1940 
Name 1939 EACH 
Sold by All Leading Radio Jobbers 
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— 
| Be precise! you'll save 
a 


YOU SERVICE 
IN ANY OF 


BINGHAMTON, BIRMINGHAM, BLOOMING. 
TON, BUFFALO, CHARLOTTE, DAVENPORT, 
ERIE, GRAND RAPIDS, INDIANAPOLIS, JOHNS- 
TOWN, KANSAS CITY, LANCASTER, NEWARK, 
NEW HAVEN, PROVIDENCE, RICHMOND, 
ROCHESTER, ROCK ISLAND, ST. LOUIS, SAN 
DIEGO, SCHENECTADY, SEATTLE, TOLEDO, 
TULSA, UTICA AND WILMINGTON 


areas 
fringe to these cities 


CORNER 
ARRAY 


TV RECEPTION RESULTS! 
fringe and extreme fringe oreas of 


these cities ond similar locations 
throughout the country can now 
obtain snow-tree television pictures 
Producing sharp pictures from signals 
‘station fringe to these cities. 
Example: adds channel 
(Johnstown) to the 

TV fore of Pittsburgh set 


RADIO MERCHANDISE SALES, INC. 


NEW YORK 59,N Y 


the large mercury globule insures positive, but momentary, contact across leads. 


Small. Chatter-proof Interruptor 


Meets Special Switching Needs 


have 
years. 


Mercury contacts proven their 
reliability for From the 
control of refrigerators to oil burners, 
from in the glove 
compartment of automobiles to making 
a host of other contacts, mercury 
switches are an accepted and trust- 
worthy element of construction. 

Essentially all mercury contacts 
known heretofore either make or inter- 
rupt the electric current. A new con- 
tacting device has now been developed 
by Dr. Erwin J. Saxl, of the Saxl In- 
strument Company of Harvard, Mass., 
whereby the arrangement of electrodes 
and mercury is such that under no con- 


many 


operating the light 


dition can the electrodes remain perma- 
nently connected in the pool of mercury. 

Like all basic developments, his de- 
sign is simple, as shown in the schematic 
patent drawing. The drop of mercury 
is at one end of a glass tube which is 
evacuated or filled with the proper gas 
for avoiding oxidation of the contacts. 
Upon tilting the glass tube, the mercury 
runs along it toward the other end. In 
doing so it two electrodes 
adequately from each other. 
During the short time while the mercury 
runs between them, both electrodes are 
connected and temporary contact is 
established. No possibility exists that 
the contact will remain closed. The con- 
tact ia first established and positively 
e rtinguished thereafter, since the drop- 
let of mercury irrevocably passes be- 
yond the contacting leads. 

This device is self-healing. Having 
made and brok€n electric contact, the 
mercury accumulates at the other end 
of the tube and is ready for operation 
again. 

The new contactor has a wide range 
of possible applications, which are best 
understood if we think of it as a relay 
turned inside out, in which a small 
amount of mechanical power releases a 
large pulse of electric power. As such, 
it may be used to make more efficient 
watt-hour meters—in which electric 


passes by 
spaced 


pulses replace gearing—and has appli- 
cations in counters and other equipment 
It covers the gap between the heavy 
switching arrangement of electrome 
chanical construction on one hand and 
photoelectric or electronic equipment on 
the other hand. 


CONTACT 
Leao— 


The new mercury momentary contactor. 


As a speed governor the mercury con- 
tactor may be mounted with the axis 
of its electrodes at right angles to the 
axis of rotation of the member to be 
controlled. When the rotational speed 
diminishes to the point where the force 
of gravity exceeds the centrifugal force 
acting on the globule the liquid runs 
past the electrodes, makes contact, and 
allows energizing impulses (through a 
suitable electromechanical system) to 
be applied to the rotating member such 
as to bring it out of its stalling or 
dragging, overloaded condition. 

Since under no conditions can the 
mercury remain between the two elec- 
trodes, interruption as well as contaet 
is sharp and positive. Vibrating or 
frozen contacts are impossible. This 
may make it useful for vending ma- 
chines, electrical coin changers, and 
other devices in which sticking or chat- 
tering contacts may result in loss or 
danger. 


—end— 
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Build 15 Radios 


Build a Professional Signal Tracer 
Build a Code Oscillator 
and Learn Code! 


@ ELECTRICAL AND RADIO TESTER © RADIO TELEVISION SERVICING LES.- 
SONS @ BOOK ON TELEVISION © MEMBERSHIP IN RADIO-TELEVISION 
i CLUB @ ELECTRIC SOLDERING IRON © CONSULTATION SERVICE © QUIZZES 


10-DAY MONEY BACK GUARANTEE! 


ABSOLUTELY NO PREVIOUS TRAINING NEEDED e FREE TOOLS e NO ADDITIONAL PARTS REQUIRED 
YOU KEEP ALL PARTS, TOOLS, INSTRUCTIONS e AN EXCELLENT BACKGROUND FOR TELEV SION 


LEARN TROUBLE SHOOTING . THEORY « « 
WHAT THE NEW IMPROVED 1952 PROGRESSIVE 
RADIO “EDU-KIT” OFFERS YOU BECOME A RADIO 


The Progressive Radio ““Edu-Kit™ offers you a home study course at a rock bottom price. Our kit is designed to train Radio 
Teenhnicians hh the basic facts of Radio Theory and Construction Practice expressed simply and steaie You will gain a) AMATEUR 
kncwled of & Radio Principles involved in Radio Reception, Radio Transmission and Audio Amplification 
will b how to identify Radio Symbols and Diagrams. how to build radios. u regular radio circuit sehematics 
how te mount various radio parts: hew to wire and solder in a professional manner. You will learn how to operate Reeeivers 


Transmitters, and Audio Amplifiers. You will learn how to service and trowble-sheot radios. in brief. you will receive a basie 
; education im Radio exactly like the kind you would expect to receive in a Radio Course costing) several hundreds of dollars 
THE KIT FOR EVERYONE 


T Pro sive Radio “Edu-Kit'’ was specifically prepared for any person who has a desire to learn Radio The Kit has 
been used successfully by young and old in all parts of the world It is not necessary that you have even the slightest background 
im science or radio 

n rogressive Radio ““Edu-Kit” is used by many Radio Schools and Clubs in this country and abroad. it is used by the 
Veterans Administration for Vocational Guidance and Training 

he Progressive Radio “Edu-Kit' requires no instructor, All instructions are included All parts are individually boxed 
and identified by name. photograph and diagram. Every step involved in building these sets is carefully explained You cannet 
make a mistake 


THE PROGRESSIVE RADIO “EDU-KIT” IS COMPLETE 


You will receive every part necessary to build 15 different radio sets. This inctudes tubes. tube sockets. variable condensers 
electrolytic condensers. mica condensers. paper condensers. resistors. tre strips. coils, tubing, hardware, ete Every part that you oe 
need is included. in addition these parts are individually packaged. so that you can easily identify every item GET a WELL PAYING 


TROUBLE-SHOOTING LESSONS 


Trouble-shooting and servicing lessens are included. You will be taught to recognize and repair troubles While you are 
learning ba this ‘geal way. you will be able to do many a repair job for your neighbors and friends and charge fees which | 
1 tar the f the Kit. Here is an oppertunity for you te learn radio and have of pay for it) You build @ ore 
! Treser which alone, is worth more than the price of the complete Kit 


THE PROGRESSIVE TEACHING METHOD 


The Progressive Radio “‘Edu-Kit'’ comes complete with instructions. These instructions are arranged in a clear, simple 
ner The theory of Radio Transmission, Radio Reception. Audio Amplification Servicing 
ed. Every part is identified by photograph and da . you will learn the function and theory of every 


Edu-Kit' uses the principle of “Learn By Doing Therefore you will build radios te illustrate 
hich you learn. These radios are designed in a modern manner, according te t best principles of present-day 
educational You begin by building a simple radio. The next set that you bui yey a 

wn anner. you will find yourself constructing still more advanced radio 
Radio Technician. Altogether you will build fifteen radios. including Receivers. Amolifiers 
Signal Tracer 


the principle 


al 
Tramemtters Code 


THE PUBLIC APPROVES! GO INTO A 


veveRans SATISFIED USERS OF THE PROGRESSIVE RADIO “EDU-KIT 
int 
PHYSICAL a REHABILITATION SERVICE PROFITABLE BUSINESS 


WARRINGTON 


Kict 

Progress 

ents worke het 

ROBERT L. SHUFF 

1534 Monroe Ave. Huntington, W. Va 
Tr am iow r a few 

ha a barge an be had at ' 


DOMINICK STRACUZZA 
St London Ontarie 
wl fee 


| your 1 Progressive Radio EDU. KIT Teday. or for further 
on ca 


ah ted in S 


My PROGRESSIVE ELECTRONICS co 


497 UNION AVE.. DEPT. RE-55_ BROOKLYN 11, N. 
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| RADIO AT HOME | 
$4 ETE, FOR ONLY 
ERS 
: of} | 
| 4 
wine ates that rame with the 


CTURE CENTERING 
R RO-STATIC TUBES 


Use the NEW 


PERFECTION 


Here is the simplest of all centering 
devices for the new electrostatic tubes. It 


is also the most efficient and positive—as 
your own tests will prove. 


@ Quickly Mounted. Slip the 

Kine-Center over the tube neck 

and tighten the holding screw. It 

stays firm. No wobble. No wiggle. 

® Finger-Tip Control. Picture is 

centered by rotating the two rings 

MORE EFFICIENT either independently or together. 


Rings are closer to ® Positive Centering. Once ad- 
feflection yoke (the 


moat effective operating justed, the rings stay put. 


area) and to the tube @ No Distortion of Focus as with 
aeck They ere stabil- 


taed magnetically many other centering devices. 


Order today from your supplier! 


PERFECTION etectric company 


2635 South Wabash Avenuk, Chicago 16, Illinois 
MAKERS OF PE TION SPEAKERS AND TELEVISION COMPONENTS 


for emergency communications 


USED BY HUNDREDS OF MUNICIPALITIES FROM BOSTON, MASS., TO ALHAMBRA, CAL. 


POLICALARM «MONI ID 


5 Models For All Systems 
6 VOLT 


Says 8. L. Grant, City Manager, Winchester, Virginia .. 
‘T think you have a receiver that is well a-1 
built, and I see no reason why it should not Tuneoble 152-163 MC 
be in demand by all public works depart. 
ments that have a transmitter available.” 


Users of FM 2-Way Radio Communications 

equipment throughout the entire nation, find 

Polic-Alarm and Monitoradio a welcome in- Tuneeble 152-163 mC 

novation to low-cost mobile communications = 

radio. AM Tuneoble 108.132 mC 
11S Volt AC-0C 

For Complete Information: See Your Jobber—Or Write Us Today 


RADIO APPARATUS CORPORATION 
55 N. NEW JERSEY ST., INDIANAPOLIS 4, IND., PHONE: ATLANTIC 1624 


New Patents 


PHASE SPLITTER 
Patent No. 2,57! ,43! 
Kurt Enslein, Rochester, N. Y 
(Assigned to Stromberc-Carlson Co.) 
The 6HN6 tube is a gated-beam typ 
ation was described on page 78 of ¢ 
issue. The tube is used here as a phase 
The electron beam of the 6KN¢é 
@ narrow stream. Electrons pass 
control grids (pins 2 and 6) on t 
plate. The tube construction is su 
eannot return to the cathode even wher 
repelled by the grids. Those elect 
prevented from reaching the plate are diverted 
to the accelerator, pin 5 


In this circuit, only the first grid is used to 
control the electron beam. When the rf. or af 
signal drives the grid negative, fewer electrons 
land on the plate but more are available at the 
accelerator. Plate output is out-of-phase with the 
control grid. Accelerator output is in phase 

To compensate for the lower Gm of the accel 
erator element, R2 is made larger than R1. The 
signals at each output terminal can be made equal 
as well as opposite in polarity 


TRANSISTOR FLIP-FLOP 


Patent No. 2,569,345 
Richard F. Shea, Syracuse, N. Y. 
(Assigned to General Electric Co.' 
Transistors make ideal flip-flop elements. Two 
transistor multivibrators were described on page 
92 of the Sept., 1951, issue. A new circuit is 
even simpler and more effective because it cor 
tains no time-constant networks. It requires a 
pair of transistors in grounded-base circuits 
A transistor conducts when its base is negat 
with respect to its emitter. The transistor 
blocked when its base is sufficiently positive 
this multivibrator, the base of each transist« 
coupled to the collector of the other unit 
Initially, assume that TRI tends towards /ras 
conduction for some reason, The negative voltage 
tends to approach the battery value 45 
The increase in negative voltage is fed t 
A more negative base permits greater cx 
duction in TR2, so ita collector passes more 
rent. The negative voltage at C2 (and BI) is 
reduced. Therefore TR1 has a more positive base 
and it conducts even less. In a very short time 
TRI is completely blocked and TR2 conducts fully 
The multivibrator remains in this condition until 
it is disturbed by a positive pulse at A 
The pulse appears at the anodes of two re« 
tifiers, X1 and X2. The first of these is biased 
beyond cutoff by the positive base, Bl. The 
cathode of the second rectifier 
to B2 which is negative. Therefor 
duct the positive pulse to B2. Now the t 
reverse action. TR2 conduction deere 
cut-off and forces TR1 towards f 
The next positive pulse at A finds 
and X1 able to conduct. Therefore 
affect only TRI. It blocks TRI so 
conduct fully. Successive pulses trigwe 
vibrator. If pulses are equally pacer 


(from terminals B) is a symmetrical square wave 


TRI 


RADIO-ELECTRONICS for 
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New Patents | 


WIDE-BAND AMPLIFIER 
Potent No. 2,566,508 
Howord M. Zeidler, Palo Alto, Cal 
(Assigned to Hewlett-Pactard Co.) 


emarkat f 


vy wide 


nge. Strange er it is conventional ex 
pt th he reer athode capacitors are 
ma 
At neve t is that 
pentade wit € ad Ri. Cl 
ding adequate by ing. At lowe 
* ‘ and ¢ become tnade ate rt 
6AK5 
> 
> L 
(2 F001 
4 ~ 
ciP.o =! 
‘ 4 
troducing degeneration. But now R22 becomes 
part of the output load, thus tending to incrense 
he gain. By prog ¥ proportioning ists 
ir und capacitors Cl and C2, it has been 
nd possible maintain « fairly flat gair 
uracteristic from the low audio frequencie 
about 2 me. With the values shown tage gain 


26 db 


ximates 


INDICATOR RADIO RANGE 
Patent No. 2,571,368 


Leonard R. Kahn and Donald S. Sanford, 
New York City. 


A radio beam guides planes to their airport 
If the plane is not on the beam a code letter, 
either A or N, is heard. This indicates that the 

ireraft is on one side or the other of the true 
bearing. When riding the beam, these letters 
blend to form a constant tone. When the plane 
» off the beam, it is difficult to determine whether 
t is flying toward or away from the center of 
the beam. This invention indicates direction by a 
variable tone If the frequency increases, the 
aircraft is approaching the beam 

4 2D21 thyratron generates the variable tone 
Current from B-plus flows thre R to 
harge capacitor C. When the rises high 


202! 


more positive bias the thyratron a » higt 
frequency is heard in PI 

The pilot hears two simultar 4 which 
are fed to the separate earpieces of a pair of head 
phone P2 indicates in the al wa 

he beam. If he is off, he liste b 
ing th h 

T ical cireuit mponents are show Ir ! 
to double the range er which variable tones are 
heard, a relay RY is connected as shown. When 
the 6J5 cathode current is high enough. it ener 
vizes the relay. This connects the thyratron 


cathode to a more positive point along the bleeder 


ne 


fal 
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iptiy changes the sound in P1 from a high 
te to a low one, and another cycle of rising (or 
ling) tone is possible 


1952 


ASK YOUR DISTRIBUTOR 


TE 


ONE TACO 
Manufacturers o 


CHNICAL APPLIANCE CORPORATION, | 
SHERBURNE, © Y. 


(Master Antenna 


In Canada Stromberg-Carlsow Co. Toronto 4, Ont 


FOR BETTER TOWERS 


AT LOWER COST! 


Ask about AERO 


COST LESS Becovse AERO TOW 
ERS ore aircraft-designed, lower 
manufacturing costs and lower 
weight ore passed on as savings to 
you 

LAST LONGER Quality galvanized 
steel DIP COATED inside and out 
with aluminum enamel keeps AERO 
TOWERS bright ond new. Rust re 
sistant 
STRONGER AERO TOWERS ore 
ALL TUBULAR the 
proven aircraft design for years of 


will not brown 
in construction 


service 

EASY TO CLIMB AND SERVICE 
Strong electric aircraft welds 
EACH joint (not just one or 
prevent sway. Tubular construction 
provides sturdy, safe, comfortable 
ladder-like cross members 
QUICKER TO INSTALL Aircraft 
precision tolerances assure accurate 
fit of components. Light and easy to 
erect. Strong durability and attrac 
tiveness assure customer satisfaction 


ot 
two 


Linden Str 


Allentown, Pa. 


when results count... 


For the highest signal-to- 
noise ratio try this win- 
ning combination. Taco 
Super 980 Yagi and Taco 
Antenna Supercharger 
provide 25db gain plus 
rejection of noise due to 
sharp directivity of the 
antenna and sharp 
frequency tuning of the 
combination. (For high- 
band channels use the 
Taco 5S-element Yagi) 


TELLS HOW 
TO SOLVE 
TV TROUBLES 
ANSWERS 
TV QUESTIONS 


AU DELS TELEVISION SERVICE MANUAL 
‘ rm information at your finger end 
ood receiver adjust nt and How to 

t », Clear Pictures, How to Insta 1 
Avoid Blurs, Smears, Interferen and How 
to Test. Explains ¢ w Systems and Me 
of Conversion *PAYS TO KNOW! 
Over 380 PAGES & 225 ILLUSTRATIONS 


explaining operating principles of Modern Tele 


nm Re 
1001 FACTS 
19 CHAPTERS 
Placement of ‘ 
vision 
Receiver ¢ 
Test Patt &A 
Ir - 
naa 
on A 
tenna 8 
Ante hat 
tion Pr 
Telev 
casting 
Receiver } 
tu 
Shooting Color Television Tele sion Tern 
7 DAYS FREE TRIAL 
GET THIS PRACTICAL ASSISTANCE FOR YOURSELF 
— — MAIL COUPON TODAY — — 
AUDEL, Publishers, 49 W. 23rd St., N.Y. 


jal me for 7 Days examination 
AUDELS TELEVISION senvice MANUAL Price $2 
mat you $2, otherwise | will return book 


WARGED TV! 
= 
\ 
\ 5 
\ 3 
| 
003 I 
enough, it fires the tube ency of th | 
| Hl 


wilt 


“TV RECEPTION 


any direction 


with the Flick of the switch 


NEW WAY 


Complete with: 
Antenna Mast @ Ray-x Control Box 
125 ##. 300 ohm Lead-in Wire 


152 142 


Depost on COD Orders 


ne bon neor your TV set 
opens vp one ompiete ar 
% you want Strong recep 
eliminates ghosts vis 
nterlerenc 


“DIRECT FROM MANUFACTURER” 


Custom-Built 


Deluxe 
TV Chassis | 


MODEL 2430 _ Designed specifically 
for all picture tubes requiring from 
65 to 70 degrees horizontal de- 
flection, (such as 24AP4, 20CP4, 
19AP4, etc ) Supplied with Quality 
PM speaker, and Universal Picture 
Tube Mounting Brackets & Phono 
Jack $189.50 


MODEL 24317 —Similar to model 
2430, but with Push-Pull Audio, 
True Fidelity Output and Universal 
Picture Tube Mounting Brackets 

99.95 


MODEL 2431C — Basically same as 
Mode! 2430 but with Continuous 
Tuner, Push-Pull Audio, True Fi 
Gelity Output and Universal Picture 
Tube Mounting Brackets Allows 
complete coverage of both TV and 
FM bands $199.95 


é 


The new Gold Medal Series incor- 
porates all the latest Tech-Master fea- 
tures which have made this improved 
630 type chassis the standard by which 
custom-built TV is meosured ... perform- 
ance and service ore assured because 
Tech-Master design and construction are 
@s fine as human and brains 
can produce. All chassis ore supplied 
completely wired, aligned and tested 
with all tubes (less picture tube). 


LOOK for your Tech-Master registra- 
tion and guvorantee cord attached to 
each chassis... it is your assurance that 
you are buying o genuine Tech-Master 
receiver. 


See the Gold Medal Series and other quality Tech.Master products 
et your favorite Radia Parts Jobber or write direct to Tech-Master 


Products Co 


RE-1 


for complete descriptive literature. 


TECH-MASTER PRODUCTS CO. 


443.445 Broodwoy 


New York 13, 


METER DAMPING CIRCUIT 
Patent No. 2.567.688 
n E. Bigelow, Schenectady, N. Y 
pte to General Electric Co.) 
The damping of a dic. meter detern 


its indicator deflects. If the 


dam, 
needle moves slowly towa t 


If too low, the needle may oscillat 
When damping is o4 
deflection occurs in the shortest 
without Damping 


by « resistor shunting 


to rest 
oscillation 


provides heavy damping 


tunately, a 


change in shunt 
meter calibration. In the 
is adjusted as desired without affect 
bration 

The circuit includes a balanced bridge ne 
with meter as one of the arm A par 
R-C network is added in series th the 
as shown 
deflection 


R and C are used to 
When dic. is fed bet 
A, a relatively large current 
into M. This “kicks” 
Its way 

The slowing down 
damping. Since the bridge is balanced, no 
flows through R4. This resist nay be ad 
without 


charges C a 
the needle and speeds 


process is a que 


upsetting balance 
the meter. R4 controls 
it determines the total resistance 

Ki should be relatively low. It she 
more than sufficient 
Then, with the 
the other bridge chosen for 
Finally, R4 is adjusted for desired 


damping 


damping when 
resistance 
arms are 


damping 


REVOLUTION COUNTER 
Patent No. 2,566,868 
Domenico J. Allia, Worcester, Mass 
lutions of a disc 
or wheel without loading down the motion . 
applicable to testing watt-hour meters and similar 


This instrument counts the rev 


equipment 

A speck of radioactive material M is pls 
at the rim of the dise. D, a radiation dete 
is positioned near the rim. At each revolutior 
of the disc, the detector is energized once as M 
passes by. The detector output feeds a microam 


meter relay MA which closes a dic. circuit con- 
taining RY1. RY1 attracts armature A 

When A closes its contact, RY2 is energized 
from the a.c. line. This lifts the plunger and ad- 
vances‘a calibrated ratchet wheel 


RATE OF CHANGE METER 
Patent No. 2.564.829 


Leslie Herbert Bedford, London, and John Bell 
and Eric Milas Langham, Teddington, England. 


(Assigned to A. C. Cossor, Ltd., London} 


rate at which 
decreasing. If 


RADIO-ELECTROINICS for 


This instrument indicates the 
a direct current is increasing or 


| _ New Patents 
how 
high. the 
before coming 
m, the needle 
ie sible time and 
an - Aa A 
Box 
provide 
| WRITE . WIRE. known j 
=, 441 Summit St. 
@ Phone Fa. 
for 
oc 
4 
PLUNGER 
SPRING 


R2 


v¥ 

s 
> 3 


Om 


POLARIZING VOLTAGE 


bhown by a greater deflectior 


IMPROVED FACSIMILE 
TRANSMISSION 
Potent No. 2,564,556 
Maurice Artzt, Princeton, N. J 
(Assigned to Radio Corp of America) 


Tr nvention eliminates dist« n duet tele 


‘ fa few 
phote 
The fig a receive 
t \ fa 
the 
lecte PE ce 
Jutput frequencies extend from 1,000 cycles to 0 
\ low-pass filter, RI, C1, transmits 0 300 on 
het marked band A. The high-pa 
C2, transmits band B, from 300. 1,000 cycles 


\ ‘ ‘ heterodynes with A 
eyeles) ombines with B 
h are fed to the phone lines. The transmitter 
lies between 300 1,900 eyecles 
APERT URE 


LIGHT SOURCE 


TELEPHONE LINES 


At the receiver, the signal is divided as shown 


Band B is amplified and fed to a recording lamp 


demodulated to give band A. This is focused at 


point E by a second recording lamp. Note that 
br is ahead of D on the drun 

Band A is carried on the telephone lines by 
& carrier of 1,600 cycles. Therefore the time-delay 
n transmission is greater than for band KB. This 
ag is balanced out by adjusting point E ahead 


of D. When the adjustment is correct, d 


rtion 


is minimun 


end— 
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le ot special price 
of $1.95 thre Ports 
Jebbers whe absorb port 
of cost fer privilege of 
printing od on cover. 


Industry's OFFICIAL 
Buying Guide of Radio- 


, NEW — 16th Edition available 
f UNITED CATALOG PUBLISHERS, INC..| from local Parts Distributor 
pte Lofayette St., New York 13, N. ¥. | the special $1.95 price. 


in the 


| MASTER 


| 


You'll find it 


No More 
Files of 
Small 
Catalogs and 
Loose 
Literature 


When you BUY--SELL--SPECIFY 
you must have the MASTER 


© 1100 Pages 
© Hard Cover This single volume replaces all other small catalogs 
@ Fully indexed Over 9% of the products manufactured in the Radio Television 
Parts ond Equipment industry ore catalogued in this BIG 1100 page 
© Over 75.000 Items MASTER Buying Guide Complete descriptions, with specifications ond 
© Over 7000 iilustra- illustrations are written and compiled by each manufacturer covering 
trons such products as: tubes, instruments, TV ports, transformers, capacitors 
@ Weight—5 Ibs resistors, test equipment, relays, coils ond antenna equipment. Also 
© Size—s! x 1034” cording and PA systems, intercoms, tools, hardware. switches and thou 
sands of associated products. 11'S YOUR “RADIO DIBLE"—SAVES YOU 
@ Serving the Industry TIME AND MONEY 
16 years 


BE MASTER-Minded—GET your copy NOW 


today 


ETTE 


@ Checks gas between elements 
in Electron Gun 

@ Checks gas between High Volt 
age Anode and Electron Gun 


Pp as 108 @ Checks conductance between 
'OWER SUPPLY Cathode. Control Grid. and 
Pocket size, same as Sereen Grid 

n con 

Cathette @ Checks filament continuity 

$49.5 @ Checks high voltage on Anode 

@ Cheeks Serren to Control Grid 

ann a voltage from set 


@ Checks Control Grid to Cathode 
Send NOW for your copy of our com 


new and 
equipment, as 


~ elete ~ atalog ating 
he above 
> | as al! other OAK RIDGE Tv 
Teat inetruments 


Oat 


Pr 


Address 


37-01 Vernon Blvd Long Island City 1 NY 


Mig Division of VIDEO VISION INC 


Ask te 
toot at 
that it's a MUST for every TV Serviceman 


MODEL 


Check these additional 


The “CATHETTE” is the ONLY CRT Tester® 
that checks ALL the following: 
@ HIGH VOLTAGE BREAKDOWN 
@ BEAM CURRENT MEASUREMENT 


@ ELECTRON GUN CONDUCTANCE 
@ SHORTS BETWEEN ANY ELEMENTS 


see this INDISPENSABLE new 
your nearest jobber You'll agree 


106 CATH 
CRT Tester, net $2995 


Cathette Features 


voltage from set 
@ Checks leakage 
@ Tests and positions ton Trap 
@ Checks brightness control voltage 
@ Easy to-read calibrated oC 
Voltage seales (0.500V. 0-1SKV 
@ Easy-to-read tube test seales 
@ Supplied with duo-decal plug 
and socket. (Special adaptors 
available as accessories) 
@ Pocket size: 
Sho. wt. 3 Ibs 


oducts, Dept. C 
37-01 Vernon Bivd., Long isiond City 1, N.Y 
Please send your complete new OAK RIDGE 


OAK RIDGE PRODUCTS 


| 4| FASTER | 
4 
| | 
| | 
OAK RIDGE CRT TESTER 
& Fo] \ 
AuPL~ 
7] a 
a \ aA, 
600/U 
| 
9-300/0 | 
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_Try This One 


AMPLIFIER FOR TV AUDIO 
Television service technic 


for flawless wfrroduction 


the sound systems 


NO OTHER CARTRIDGE CAN 


little amp 


PERFORM LIKE A PICKERING ga 


amplifier (sma 
mounted in most cabinet 
pair of 6K6 tubes 
by a 6J5 cathode-fe 


patented design 


NAMIC COLPLIMG 


throughout the entire audible range 


* Wellinformed engineers and technicians, schooled in 
DYNAMIC , the science of clectro-mechanics, know that only wide- 
COUPLING range frequenes response provides full transient: re- 
ASSURES the clectronic phenomena which enables the 


constant stylus contect 


reproduction of orthestral m with all the subtle 


sounds that give each musical instrument its individual 


character, 


Pickering engineers and designers have but » objec- SOUND OUT, TUBE SOCK ON TV RCVR 

tive... to produce products that will ple the music 

lovers’ insatiable appetite for the flawless recreation of 

recorded wn we in quality insist upon 
kering Aud 


Power is obtained through a cord 
sitot the sounds in the musi plug which is inserted in the fina! au! 
thout loss of stage of the TV set. Provision is ma 


tine opti 


~~ f the cot & COMPANY. INGORPORATED on the unit for 3.2-or 8-ohm voice « 
ors in the rainbow OCEANSIDE, NEW YORK The leads from the speaker voice 


For Wterature address Dept p to the old output transformer are 
connected and transferred tot 


. E of the unit. Field coil leads, of cou : 

* N very. remain undisturbed. (This unit is 
usable on sets where output tube cur- 
Critical rents flow through the focus coil o 
A Type where the audio output cathode s 


plies bias or operating voltage 
other stages. Editor) 
[We BUY FIRST QUALITY TUBES FOR CASH! | For best results the makers of the 
ae vice, Vidaire Electronics Manufactur 
Fully Guerenteed @ Brand New @ Immediate = Company, suggest replacing the ol 


speaker with a large good-quality one. 


Pickering Cartridges transmit 


HANDY TEST-LEAD SWITCHING 
We often see radio and TV service 
benches cluttered with snarls of test 
leads dangling from a number of dif 
ferent test instruments. You can elimi- 
nate this by using one set of test leads 
68H and a 2-circuit rotary switch having at 
3SZSGT least as many positions as there are 
100-ohm te tod pure copper and polyethylene $19 50 per thousand feet 1500 feet to a rol! test instruments. The negative test lead 
TERMS less thon $25.00, add 10°. to above prices. 25°° deposit with order, balance he of one s\ se 
connects to the arm of on witch sec 
F.0.8. New York City 
tion and the positive lead to the other 
All Merchandise Subject? to Prier Sele The negative or ground leads from the 
various instruments connect to the taps 
on the section of the switch connected 
to the negative test lead, and the pos 
tive or hot leads connect to taps on the 
remaining section of the switch. 

Il have seven instruments connected 
in this way to an &-position switch. The 
Intensive ‘ ourse inetudi unused position disconnects the 
redie theory and de ode by leads from all instruments. This system 

avee oar on test but 
men re. saves wear and tear n te leads, bu 
neering ved for GL amous Candler it does not work out well when two in- 


rite str are needed at the same time 
INDIANA COLLEGE ROOK truments are needed at e same time 
Denver 


> 
Washington Bivd.. Fort Wayne 2 Indiana R. C. Sandison 


RADIO-ELECTRONICS for 


‘ wet that 
n-pu driven 
YWORCUNG 
fay 
3 
© full frequency response 
— 
— NO RESONANCES 
| NO MISTRACKING 
{ NO GRINDING OF 
\ 


rule dial opng 
sie 
‘Mano ‘ 
20 
Maroy Sig 
or BINET A 
tea 
) Priico LP Care 
16 Sheet Feit 
eotone - 
1 295 
OM 36 Dynamotors 298 
TU-17A Tuning Unite 2 269 
746A Tuning Un 1) 


Magnet’ Special Set 
Har mayne 5 16° 


ac oc Sewer (Se co 4 
mM fa 
lade. dble t4 $3.95 
mat AHH 
20 Push Back Wire Kew 
Blue. or Black 
“s 53 Mast Sectrons t nh 39¢ 1% 
Seienium Rect ma AC 
$2 to $2 25 214" 239 
116 325 
tid Holds ata 
Bronze 269 
Si os 
Nichrome Heater Elements 1 00 
mop Controis & & 
sow heostats 
sow Onm Rheos i290 
knot se 
Cr al Diodes 630 
IN23 $1.29 1) 10.00 
BARGAIN KITS! NEW JUMBO ADL 
17 FULL LBS OF: COILS. WIKE 
CONDENSERS, CHASSIs 
ETC. Sh 2! $3.95 


“RADIO CORP. 


67 Dey Street 
New York 7 


O10 vOUu-CET 16 NOT 


SEND NOW FOR 
136 


INCLUDING 21 PAGES OF 
DOLLAR-SAVING BARGAINS’ 


BURSTEIN-APPLEBEE CO 


| 1012-14 McGee $1 
l Kansas City 6. Mo FR | 
j Send your 19 | 
Name 
| Address ee | 
| City State 


URSTEIN-APPLEBEE CO.@ 
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FLUX SAVER 

Most radio 
a can of soldering paste on the 
bench for those tough soldering 


can of flux is alw 


service technicians have 


Wwork- 


obs 


brand new avs a 
because it Is nice and 
t doesn't 


contaminatcd 


pieasure to use 
But 


» become 


long for the 
with dirt 


take 


and small pieces of wire and solder be 
cause it seems that most. technicians 
are always foo busy to replac e the cover 


when the job is completed. 


MOLE TO PICK UP FLU 


RAISED COVER 


A simple solution to the problem is 
to cut a slit in the side of the cover 
drawing) so it can be left o1 the can 
in the raised position. This allows sol- 
der to be inserted to pick up flux and 
transfer it to the work. Besides keeping 
out dirt, the slit prevents picking up 
too much paste. Too much paste can do 
more harm than good. It produces a 
messy job and is often the cause of 
leakage, noisy contacts, intermittents, 
and other troubles H. Hague 


V.H.F. ANTENNA TERMINALS 


After a few months exposure to the 


(see 


George 


elements, terminals on TV and other 
v.h.f. antennas usually are so badly 
corroded that they cannot be loosened. 


To eliminate this trouble and to avoid 
high-resistance connections, I coat all 
terminals, nuts, and bolts with battery- 
terminal sealing compound. This pro- 
tects the terminals against weathering 
and the coating is easy to strip off when 
necessary. It can be purchased at most 
automotive supply Leonard 
Preiffer 


IMPROVING A.C.-D.C. FILTERS 

A high residual hum level is one of 
the undesirable characteristics of 
inexpensive a.c.-d.c. radios and phono- 


stores. 


most 


graphs. If the set has an electromag- 
netic speaker, the 60- or 120-cycle com- 
ponent in the d.c. feeding the speaker 


field coil will produce hum in the output 
If there is ripple on the d.c. line feeding 


the plate of the output tube, it will 
produce a pulsating magnetic field 
which may affect the field of a PM 


speaker, which is usually 
to the output tube. 


placed close 


HALF -WAVE RECT 


20% 
BUS 


Note that in either case the hum is 
caused by d.c. ripple rather than a.c. 
pickup from the power line or heater 
string. Hum of this type can be greatly 
reduced or eliminated by attenuating 
the ripple component of the d.c. supply. 

The simplest method of doing this is 
to install a simple R-C filter right at the 


Try This One 


Electrical Engineer 


MAJOR IN ELECTRONICS 
@ B.S. Degree in 36 Months 
 @ Radio-Television Technician 


BP Certificate in 18 Months 


Experts predict that by 1954 there will be 
at least two positions for every engineering 
and technician graduate. This College offers 
a tested plan that permits you to enter these 
vast employment opportunities at an early 
date. First you save a valuable year 
through optional year-round study. Second 
— you can receive advanced credit for prior 
training gained in the armed forces, other 
schools or field experience 


Enter Both Radio and Television 
Through This Plan 


12 months or one-third of the B. S 
course (Electronics major) also 
you the Radio Technician's certificate An 
added 6-month course qualifies you for the 
Radio-TV Technician’s Certificate 


The Famous “UNIT CHASSIS SYSTEM” 


of teaching was 
developed here. It 


degree 
brings 


“breaks down” the 
TV set by stages 
You learn every 


component of all 
types and makes 

and are prepared 
for future design 
changes, including 
the advent of color 


SPECIAL! Television Clinics 


Ambitious Radio and TV Servicemen can 
enrol now in special one-month spring or 
summer clinics — to handle latest field 
service problems Write for full details 


Over 48,000 former students from all states 
and 23 overseas countries. Faculty of trained 
specialists. Modern laboratories and equtp- 
ment. Nonprofit technical institute and 
college in its 49th year 


MILWAUKEE 


SCHOOL OF ENGINEERING 


Terms open April, July, October, January 
FREE — 
Guidance Bulletin, 
and Catolog 


**Occupational 
"Your Career"’ 


Write for 


8 Milwaukee School of Engineering 
g Dept. RE 152, 1025 N. Milwaukee 
Milwaukee, Wisconsin 
obligation 


we for 


onal Guidance Bulletin 
lectrical 

He at! ng, Refrigeration Air Co. i ning 

J TV Service Clinic 


Zone State 


n. indicate date of discharge 
SS See See 


CABINETS!! CABINETS!! 
3 i Become an 
2 
fl * —| 
f 
cm 
SPEAKER REPAIRS SINCE 1927 
Voss), 
CATALOG 
| fs 
P 
L 
H 
H 
Name Ae 
g Address 


4 SENSATIONAL 
VALUES 


for immediate delivery 


from stock 
NOT KITS but completely wired and factory 
quoranteed instruments 


TEST-CRAFT Model TC-10 


Quality Multitester 


TEST- CRAFT Model TC. 15 
Combmation Test Speaker and Sienai Tracer 
i 
‘peake stitutio Only $29.50 
fester plus field substitutor 
plus fenser teste plus voice subst 
pilus tput dic ator tution 


nplete with nstructions 


TEST- CRAFT Model TC-50 
Tube and Set Tester 


tests tubes up to 
fote ir . 
octa tals 

eve. thyr 


Multimeter Specif 
cations. AC 
OC Voltage Ronges 
0.1 00 1009 
OC Current Ranges 
0.10/100/'| Amp 


Ohms Med 
sistance Range 
Onty $39.50 0.100.000 Ohms 
High Resistance Range 0-1 
nolete with test leads and nstructions 


‘MODEL 999 Combination 
Television, F.M. and A.M. 


Siqno! Generator and Signal Tracer 


Only $28.85 


enerates RF frequencies from kilocycles to 
50 megacycies Battery operated no external 
vrrent required Positive action at 
tenvator provides effective output contro! at all 
times RE obt separately or modu 
sted by the Audio Frequency 

amplete with test leads and nstructions 
25% with order bolance COD. or full check 
with order 


METROPOLITAN 
ELECTRONICS & INSTRUMENTS CO. 


Dept. E 
106 Fifth Ave.. New York, N.Y. 


at ‘ ‘ ahead an) 
ther t ! nent A typical R-( 
filte ‘ agram. The fil- 
te the largest capa 
tance \ an be ed without ra 
y tl peal tawe irrent to dar 
t i 1 hiehest re 
tance in be ed without 
ca ne a ticea educt tne 
d iyi tay at the itput of the 
he we thie most 
te t int are 
O uf and { Adding a simple 
f t t ‘ vat decrease 
the m lev f ) all a.c.-dc 
MODIFICATIONS 
Ma er PA ysten pat 
t i ‘ t ntaye ul 
‘ ‘ nh ¢ t fyna pea 
ne ead t t er throug! 
a three-w ‘ ted as show: 
at rh i anta ft tl ter 
that a he eaker ad are at 
B-plu ter i Phere a 
danpe f neone being she 
the th t-« rm lited 
hould one of the cables or connector 
become exp ed happens quite 
frequently ' portable equipment 
where the cables are often laid out ot 
the ground or floor where they are 
subjected to rubbing and scuffing 
The pe bilit f one receiving a 
shock or of short-cireurting the power 
supply can be eliminated by rewiring 
the circuit as shown at 6. Here, the 
output transformer is moved to the 
amplifier end of the cable and the 
speaker field connected series 
AF OUT 
SPHRLFLD 
rc | 
z | B+ TO OTHER TUBES 
aE 
ACIN 


B+ TO OTHER TUBES 


with the negative leg of the power 
supply. The three leads are at or near 
ground potential. An added advantage 
of this arrangement is that one side 
of the voice coil is grounded and the 
other is convenient for connecting an 
inverse-feedback network. This would 
not be possible with the arrangement 
at a without running two extra leads 
in the speaker cable.—Charles Erwin 
Cohn 
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MOSLEY 
ROOF-THRU 


The Leak-Proof Roof Entrance 
for 
TV and FM Transmission Line 
and Rotator Control! Cable 


Heres the new ROOF THRU 


another MOSLEY 


product for BETTER TV PICTURES Througt 
More Efficient Installation. ROOF THRU ¢ 
vides the easiest and most practical method of 


lead.in for 


bringing in concealed in wol 

stallations using MOSLEY Flush Mounted 

Sockets 

Why the ROOF-THRU Way Is Best 

@ Permits shorter lead-in line resulting in les 
loss of signal energy —less interference 
pick up 

@ Copper flashing and plastic bushing pr 


vides perfect seal against leoks! 
@ Prolongs life of transmission line by keep 
ing it out of weather! 


@ Eliminates unsightly wires on outside of 
house! 

@ Long lasting--weather con't hurt ROOF 
THRU 

@ Easy to install on new or old buildings! 


Cot No 624 MOSLEY ROOF THRU 
List Pr $5.84 
See the ROOF. THRU MOSLEY Flust 


Sockets of your jobber 


MO S L E Y ELECTRONICS 


2125 Lockiond Road, Overland, Missouri 


and 


AUDIO TRANSFORMERS 


AT-sor al PRI 
se i 
‘ “ $3.49 
“ he 
ree ) ‘ 
1.49 
AT-063 Hs ne PRI 42 
SEC 8000/6800 ohms 
AT.666 Npke 4-8 ohn 
Gr her 69 
AT-415 Vilate 000 ohms T ) to Line 
t Wa 00-600 Cy 195 
AT-858 to Line & 
\ ‘ ) ohms HI-FI 
“ as 
AT-070 Mik r Line hms) to Gr 
ot CT 
AT-765 Mike orl 400) to Gr 
0.00 a 
AT-449) ps) 100-10,006 
‘ Wa 
B19 MKI! TRANS ARCS 
ECEIVER 
le Power Vack §32.50 
wer Pack 8.95 MD? Ane 
24 Plate M 
M te wit 
Case VR 
s6a5 $7.95 
F. W. BRIDGE SELENIUM RECTIFIERS 
uP TO VAC IN—UP),UP TO VAC IN—UP 
TO 14 VDC OUT TO 28 VOC OUT 
\ $2.50] 1A $3.0 
A 400 A 4 0 
600 4A ao 
7.50 14.56 
9.00 4 18.0 
18.00 1A 
Curent Chokes 
HY UP TO 54 VAC IN—UP 
$16.98 TO 42 VOC OUT 
A $6 
2.25 A & 
Low. Voltage Transtormers 
harp 115v. 60 Cycle UP TO 120 VAC IN—UP 
$3.75 TO 100 VDC OUT 
1.95 A $i 1.06 
\ 3.75 A 60 
‘ PO Minimum Order 
Send MO or CHK Mdse Guartd. Charges 
Sent COD Pree FOB NY Phone Di 9.4124 


COMMUNICATIONS EQUIPMENT CO. 


13! Liberty St. Dept. C-1 New York City 7. NY 


RADIO-ELECTRONICS for 


oe Try This One 
| 
| 
| 
} | | 
4 
\ 
cury vapor new 
SPAR FLO 
: 


 Radie-Electronic Circuits 


HARD TO GET ITEMS 


AT BIG SAVINGS TO YOU 
AMAZING BLACK LIGHT 


250-watt vitro-violet 
source. Makes 
orncies glow 
Fits any lomp 
rimenting 
lighting effects 


Ship wt. 2 ibs 
NO $2.45 
POWERFUL ALL PURPOSE MOTOR 


A SAVING af 
Sturdy snaded poie AC indy 
tion motor, watts, 3000 rpm 
mounting 
shaft, 3/16" diameter 
voits. 50-60 cyc 
When geored 


down 


poses Ship. wt 


WO. 147 
UNUSUAL BUY 


WATTHOUR METER 


Leading mates — com 


WO 
NOW ONLY 


WESTERN ELECTRIC BREAST MIKE 
Lightweight | Ib. carbon micro 
phone Aircraft type Breastplate 

adjustable 2-way 


dited piate 
Ship. wt. 2 ibs 
ITEM NO 152 


WEw LOW PRICE $1.75 
TELEPHONE TRANSMITTERS 


Genuine transmitters 


Stromberg 
Work on tw 


ITEM 160 
WEAL VALUE 


250 POWER TELESCOPE LENS KIT 
Make your own high powered 6 ft telescope 
Kit contains 3” diom , 75” focal length. ground 
polished objective 

and necessary eve 

Magnifies 50x to 

Full instructions 


wt ld 
23 
you SAVE at $2.95 
HUDSON SPECIALTIES CO. 
40 West Broodwoy, Dept. RE-1-52 
New York 7, N.Y. 
am enclosing full remittance for Items circled below 
Be sure to inchude shipping charges: 


Ship osience C00 


on. my 
ORDERS ACCEPTED ONLY WITH 20% 
CHARGES. 

te Heme Wanted 
aay 33 182 


Please Print Cleariy 
Address 


w tone Stave 


Please mention 
RADIO ELECTRONICS 


when writing to advertisers 


JANUARY. 1952 


LOW-BAND TV BOOSTER 
After reading and hearing a lot about 
the advantages of triodes over pentodes 
in TV boosters, I 


one 


decided to construct 
push-pull triodes. The unit 
in the diagram and photos is my 
version of the booster described on page 
64 of the March, 1949, issue and page 
79 of the 1950, 

I constructed 


using 
shown 


November, 
the unit in a surplus 
jack box with a lucite platform at one 
end for mounting the input 
terminals and trimmer Cr. 


Issue 


antenna 
capacitor 


66 


= 
«3-30 ppt 

Other modifications 
National AR-5 coils for L2 and L3. L1 
and L4 are 2 or 3 turns of 
hookup wire the grooves 
around L2 and L3. The unit is tuned 
with three 30-uuf air trimmers fitted 
with pointer knobs which make it easy 
to return to the correct settings for 
FM and low-band TV stations. Short 
lengths of No. 24 insulated wire twisted 
together substitutes 
the neutralizing 
shown in schematic. 


include the use of 


insulated 
wound in 


were used as 
1 5-nuf 
the 
If you need a high-gain booster for 
the lower television band or for FM 
reception, will probably find this 
satisfactory in all 
Augustine Vayer 


SYNTHETIC BASS CIRCUIT 

Various types of circuits have been 
designed to produce synthetic bass re- 
sponse from small, poorly baffled speak- 
ers by generating or emphasizing har- 
monics of which 
are below the range of the amplifier or 
which cannot be handled adequately by 
the speaker and its enclosure. 


for 
capacitors 


you 


one respects, 


low-frequency notes 


The ear, 
upon hearing the harmonies, is tricked 
into supplying the missing fundamental 
tone. 

A novel means of producing artificial 
bass is Wireless World 
(London, The circuit is 
shown on 


described in 

England). 

page 144, 

The audio signal applied to the input 
is amplified by V1, a 6SF5, one-half a 
12AX7, or similar high-mu triode, and 
fed to the grids of V2 and V3. V2 is a 
conventional voltage amplifier having 
tone controls R1, R2, and R3 in its grid 
circuit to adjust the levels of the high 
medium, and low frequencies. A linear 
negative feedback voltage is fed to the 
cathode of V2 from the secondary of 
the output transformer. 

V3 is the high-mu triode which may 
be of the same type as V1. It is fed 
through a low-pass filter which cuts off 
at about 100 cycles. V3 operates with 
zero bias and a high plate-load resist- 
ance. This condition produces grid- 
circuit distortion which results in the 
production of the desired harmonics. 


Get in On The Ground F 
LEARN 


TELEVISI 
BROADCASTING 


) new TV stations will ur 


nee sine 


and other important 

Thev'll pay BIG MONEY mer 
NOW is the time for YOU to train for T\ 
station jobs with this NEW course! 


TRAIN AT HOME for BIG PAY and SECURITY! 
You learn every phase of 
casting operation, maintenance 
insta'lation-—at 
time You don't 
your present job and vou 
learn the richt way with TC 1 
non-mathematical practical tra 
ing. Here's the oni 

technical and operational ins 
tion 
COMPLETE, PRACTICAL TRAINING 
You learn all circuits—-RCA, Du 
mont, GE and others. You 
Micro-Wave relays, COLOR TV 
UHF, Industrial TV, FCC Er 
ards, Broadcasting Technique 


eratlo 


tel 
ek 


home im vour 
spare 


leave 


have te 


course all on 


ruc 
learn 


and mo 
written in language 
without mather 
learn as fast 
you like. Benefit 
FREE Emp! 
FREE Cor 
Get detail 
Broadcasting 
once! 
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OFFERS HO 
in TV seavicin 

yy doing 
cin cute ait “Train 
receiver. 


independent 
1) 
(options! 
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zat facts oD 


TELEVISION COMMUNICATIONS 
208 W. Wacker Orive, Ch 
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se checke 
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q 2000 TV 
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As — am 
| | 
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n perate 8” turn ANT | 
toble with a 200 ib i 
44 weight Use it for fans dis 470A 
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52.45 
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overh ed | Wave Engineer Aud 
rvice 00 / 
wire AC 5 omp. Ay 
Heavy meto! case x. 
« 6," « 5”. Easy to 4h if 
stall. Ship wt Ibs 
2 
wivel Easily fastened st Fo 
home broodcasts 
tions etc. Compiete with 6 foot 
4, rubber pivg Shera 2 
non-rusting finish 
made by Kelloga 
Western Electric 
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For PA. systems in 
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know 
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Clearer, Brighter Pictures 


Dimension: by %" by 1-%” 


Cat. No. Impedance Ratio List Price 
: 6161 $2 300 or 300 52 $2.75 
4 6162 72 300 or 300 72 2.75 

See your Wholesaler or 3 


OF QUALITY INDUCTA 


write us for literature 


‘MILLER COMPANY 
5917 S. Main St., Los Angeles, Calif. 
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th the te f Cake 
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ite teet \ if 
ed if the baffle ares 
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power-amplifier tube 


I Its plate resistance is 


and screen 


are an ma, respect 


nsconductance 9,000 


itput is 4.5 watt An e 


l-watt re te the 


ick network ised with 1¢ 


ers and a 6SF5 or equivalent 


? other value for best 
100-unf capacitor between ‘ 
le of V2 and plate of V4 « t 


or leakage inductance ¢ 


ransformer at 


220210 SEE TEXT FOR VI TOVe 
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100m 

100K 
vi War 
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ELECTRIC 
SOLDERING 


SPECIAL Face Brand New Standard Brands SealedCartons 
SAVINGS ON $2495 16GP4 $3195 iGAPSA $37 95 
ALL NUMBERS 2405 Pa 2OCP4 17 95 
AMA GUARANTEED STANOARD @RANDS ONLY 2405 17806 20.96 69.98 
$59 6607 $220 79 ELECTROLYTIC CONDENSERS 
as ao 79 12 Guaranteed Fresh Stoc« 
ar 109 6CB6 au 
69 12 $039 $370 $3495 
606 109% 12827 109 a5 a3 1995 
4s 430 39 95 
‘ sees 
69 670 se 95 
79 770 69 
” 150 13 50 
1s 1350 
29 239 23.95 
36° 32 Se 
369 32 $0 
‘ $9 $69 49 50 
May be Asst for (00 Lot Price 


? 

seted ORDER NOW be 

it freeze advances May be Asst for 100 


Gert 
now ABSOLUTELY 


630 Sup 


ait 
placeabd 


‘ 


er Chassis 


ency 


© Tips 


na Act 
HIS SUPERIOR ELECTRIC SOLDERING (RON 
Bargain Priced tor Terrific Sa 
Tubes 16° to 24° 
ture 
oh voltage cireuit 


\ SPEAKERS GENUINE 
All Alnieo V MOLDED 
Everyonea Buy CONDENSERS 


Pp 


ce 


st 


MINIMUM ORDER $5 00 25°, deposit with order balance COD Include 


postage with order All merchandise subject to prior sale FOB New York, N 


tubiret to change without netics 


THE ROSE COMPANY 


100 Park Place 


Dept. E-1, New York 7, N. Y. COrtland 7-6195 
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| Radie-Electronic Circuits 
The output of V%—those frequencies feet 
Setter below 100 eycles plus the harmonics of tor if 
T fed to the grid of V4, the pow- turned 
V Reception 7 er-an her tube The gna which lowr 
reaches the speaker is a mixture of the the 
s contr nad he at ‘ il ba pre is ar load re stance 400000 oF 
er { duced \ \ vitet provided for th 6 volts fhias and 250 volts on ; ‘ f 
cutting out VS when desired ind screen, Plate 
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aye COUPLING with a speaker having bass resonance Its ths 
TRANSFORMER below 60 cycles, Resonance at about Power 
provide cleanest low-fre ent American-type power-amplifier tube 
ages vutput. The t ze of the ay he used 
pedance t ne netolv receiver the area 
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? at? 129 was 62 ohm eith Cap per 10 pe no cer 
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Radie-Electrenic Circuits 


The squelch circuits shown are de- 


gned for use in sensitive receivers 


ch have a high bac.ground noise 


el when no signal is being received 
codar carrier-operated device, 
tinolse—-was described by G A 
French in Radio Constructor (London, 
England). The circuit shown at @ is 
lesigned for use with a plate-circuit 
lay having a 1,000- to 5,000-ohm coil 
and normally closed contacts. The relay 
n the plate circuit of a relay-control 
ibe which may be any convenient tri- 
de or triode-connected pentode. The 
rid of the tube is connected to the a.v.c 
ne of the receiver, and the relay con- 


tacts are connected in series with the 
ate of the first a.f. amplifier tube and 
B-plus. When no signal is being re 


(ST AF AMPL 


ed, the a.v voltage is low, permit- 

ng the control tube to draw sufficient 

irrent to excite the relay and open its 
yntacts, thus breaking the plate-supply 

reuit to the a.f. amplifier. When a 
signal comes in the a.v.c, line goes nega- 
ve, cutting off the relay tube and clos- 
ng the circuit to the a.f. tube. 

In some sets, there may be sufficient 

ise pickup to make the a.v.c. line a 

w volts negative at all times, in which 
ase cathode resistor Rl may be made 

ry small or eliminated entirely. If a 
ithode resistor is required to prevent 

e tube from operating without bias, 
ind normal relay operation requires a 
alue greater than 300 ohms, reduce the 
alue of Ri to about 200 ohms and add 
R2 of sufficient value to provide normal 
yperation. A potentiometer of 5,000 to 
10,000 ohms may be required across the 
relay to control its sensitivity. 

A time-delay circuit is provided by 
the 100,000-ohm resistor and &-uf ca- 
pacitor, The capacitor charges and dis- 
charges slowly so there is no abrupt 
“pop” when the squeich cuts in and out. 

The circuit at 6 is used with a nor- 
mally open relay. With no signal input, 
the relay contacts close and ground the 
i.c. plate-supply voltage for the a.f. 
amplifier tube. 


PREAMP FOR SCOPE OR VTVM 

Very often service technicians and 
experimenters have difficulty measuring 
very low a.c. voltages on a scope or 
v.t.v.m. Such voltages can be meas- 
ured accurately and easily by using a 
suitable preamplifier ahead of the scope 
or meter. A preamplifier designed for 


JANUARY, 


1952 


AUTOMATIC SQUELCH CIRCUIT 


Completely Wired 


PM Speaker 


INCLUDING COLOR ADAPTER 
INPUT 


COLOR ADAPTER NOT INCLUDED 


16-20" TV RECEIVER 


Ready to Install With Big 12” High Quality 


30 TUBES (including 3 Rectifiers)! 

*® High Efficiency High Voltage Circuit! 

® Advanced Model 12 Channel Tuner! Less Kinescope 


Aligned and Tested— 


Positive protection aga 

generating radio frequ 

brightness or clority 
Wired and tested 


ncluded with order 


DOES YOUR TV DROOP 
FROM TVI* BLOOP? A simplified high gain 


INTERFERENCE over entire 


8 oop™" Gives exceptional im 
provement on ail 

Slap FAMOUS ing knob Mahogany 
finished meta 
HIGH PASS Low noise For either 


teur transmitters. diathermy and all other 


MCS Designed for 300 ohm leadin No loss in 


Postpaid if entire amount is $@2s 
cry 


* Television interference 


ASTATIC BOOSTER 


MODEL 


booster using the fa 
mous Mallory induc 
BANISH to-tuner 


for continu 


TV and FM spectrum 


FILTER 72 of 300 ohm line. Wt § Ibs 


es 


SPE CTAL! $18.45 


ency interference below 40 


MODEL AT-! 
Astatic fourtube deluxe 
models—no other booste 


can do so much in imp 
ing TV picture contrast and 


AUTOMATIC 
RECORD 
CHANGER 


Fine wr TV ANTENNA ROTATOR 
‘ 
We ‘ 

$25.95 

Pick 

at $47 SO 


clarity, in improving sound 
in eliminating interference 
Feature exclusive voriable 


WEBSTER-CHICAGO 


ing. Mode! AT-1 in fine furniture finish mahogany 


Special $29.10 


ALLIANCE 
TENNA-ROTOR 


UPPOR 


$e ONE OF AMERICA’S GREAT RADIO STORES 
RADIO 
SUPPLY 
corp. 


_ HAPPY NEW YEAR 
OF AMERICA’S GREAT RADIO STORES 
Tip 4 7 
—¥— 
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y, 
TUBE 
TESTER-REACTIVATOR 


performs 2 vital functions: 
@ Tests Picture Tubes 


@ Renews Brightness of Many 
Dim Picture Tubes 


Its a TESTER: 


Without removing peture tube from set, you apply 
the precise instrument to: — 


@ Measure Cathode emission 


Locate shorts between elements 
@ Locate high resastance shorts or leakage 


as high as 3 megohms 


Its a REACTIVATOR 


for dim CR Picture Tubes 


Revives dem TV Pature Tubes, eithout removal of 
tubes fre 


m sets. Works on a great many tubes with 
light output. of there's no mechanical defect mn 
oN Portable, wemghs only 
One or to applixations pays for mstrument 
SATISFACTION GUARANTEED 4 95 
or money refunded if you return 
T 
condition NE 


the instrument in 10 days in good 


low 
tube 


ibs 


OO cveles 
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CEPT. Rc NEW ROCHELLE, NY 
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Radie-Electronic Circuits 


Syl 


TRA 
Sensational Offer! 

YEAR 

GUARANTEE 


on PICTURE TUBES 
Direct from Factory! 


Pro-Rated 
Transvision is the 
first and only 


manufa 


quality re 


lar and 


tubes; all 


Write for NEW 
LOW PRICES 


FEED Up to 5 TV SETS 


from 1 Antenna with 
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MULTI-SET 
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Increase with Mult: Set Connectors 
garden apartments, TV 


Big savings im time and labor 


PRICES: Conn 
Mulu-Set Conn. for 


Ideal 


when bars 


that 
tween 


voltages. dealers 
Guaranteed! 
there n 


the 


locking capacitor 
Vi-b and the output 
not in the circuit 
and v.t.v.m.’s have 
blocking capacitors in 
cults 

The ungrounded output terminal 
is HOT with approximately 250 volts on 
it. Use insulated jacks 
always be the 


lead fr discon- 


plate of 
One 


$4.95 list.* 
9S list.* 


for 2 sets, 


i or 4 sets, $7 
termina used 


*Dealers, write for discounts 


TRANSVISION'S 


FIELD STRENGTH METER 
at NEW LOW PRICE: 


$59 


Improves TV 
tons 
across "ork 
complete 

$59 net 


because most copes 


their input cir- 


terminal and 


sure to disconnect test 


the 
necting t from 


om preamp before 


the cope or meter. 


preamplifier, connect Installa 
half the 
FSM.1 


tubes, 


a 10-to-l tive voltage divider 
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fuse saves 
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with 


carte no nduc 
the uutput of a ¢ 


resistors) 


source of 
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source so it 1s 


Write for details on amazing Trans 
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etwork ntl this voltage is 
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SPEAKER SWITCHING SYSTEM 
2? J have an amplifier with an 8-ohm 

tout, and three &-ohm speakers with 
itching L pads. 1 want to install two 


the speakers in one room and the 

t i in another. Please design a switch 
y system which will permit me te 

i et the spe akers in either room or to 
them simultaneously —R. W. H., 


Pittshurgh, Pa 

A. One method of switching the speak- 
s shown in the diagram. The match 
he output of the amplifier will be 


Ba 


Bal 


H 


fect only when the single speaker is 


“4. The speakers are mismatched 
when two or three are connected in 
series across the load. This causes a 


~Juction in the maximum power which 
+ available from the amplifier. How- 
this will be of little consequence 


you do not normally operate the 
amplifier at more than about half its 
full output. Full output ean, of course, 
»btained when working into the 
ngle speaker. 
VARIABLE-SELECTIVITY I.F. 
I have started constructing the 


able-handwidth AM tuner described 
he November, 1950, issue. I'm being 
up because 1 cannot find a variable 
indwidth 
me the make and type number of 
one used by Mr. Drenner? V.M.S., 
(rrangeville, Idaho 
A. The variable-selectivity transform- 
in the original tuner was a 
leissner type 17-7412 or 17-7416. We 


if. transformer. Can you 


used 


“1GAEEN TO GRID 


rep} | 
fa BLACK) 


TO AVC LINE 


have been advised that these types have 
een discontinued. However, you may 
ve able to find one by shopping around 
among local and mail-order radio sup- 
ply houses. You can substitute a Miller 
type F-512-Cl or F-612-C1 transformer. 
The 512 ig an air-core unit while the 
612 has a powdered-iron core. Either 
will work. 

These transformers have only two 
selectivity positions; one sharp and the 
ether broad. The circuit shows how 
they may be connected. Experiment 
with the value of capacitor C to mini- 
mize flutter when the switch is in the 
broad position. 
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Our New Year's Resolution to You... 


HIGHEST QUALITY AT LOWEST PRICES! 


BRAND NEW STANDARD BRAND TUBES— 


Individually Boxed and Guaranteed 
oz 
1.19 
‘a7 its 
(85 258 ag 
16 Re 
a4 
79 
' ae 
1LC6 
1.09 
' ao 
79 
185 124 
79 
74 
ag 
79 
2446 79 
2A5 77 
78 
7 
1.08 
184 109 
iva ba 
103 
5va ' 1.03 
swe 1.03 
1.05 
5Y4 1.02 
523 109 
' 1.34 
6A3 159 1 09 
6AB87 1.39 149 
6AC7 6x4 85 
GAFFE 1.18) 6x5 aA 
6AG5 86] 6Y6 74 
6AG7 159) 149 
6AH6 1.49) 745 ab 
6AK5 1.491 5a 
6AL5S 68] Ab 
6AQ5 72] 7407 57 
67] 7AF7 
6AS5 991 7AG7 
6A87 5 391 785 Ae 
SATS 68] 786 Bh 
6AU5S 1.59 
6AU6 76) 704 
6AV6 67 
6BA6 a9 
6BA? 1.16] 79 
6BC5 7E7 78 
6BE6 821 7F7 1.22 
6866 1.76" 179 

All American 5 Tube Kit 
50L6, 3525, 12SA7, 12897, 12SK7 


Standard Brands only ..$3.60 complete 


TV PICTURE TUBES 


All block foced—Non glare. SHELDON, ZETKA, 


and other famous makes. All Guoranteed. 

10BP4A .$21.95 178P4 $22.90 
12LP4A 2.95 I7HP4 24.95 
14BP4 21.95 19AP4 32.95 
16HP4 28.95 I9EP4 32.95 
16KP4 28.95 190P4 39.50 
16GP4 ..... 30.95 20CP4 32.95 
32.95 24AP4 65.50 


SPECIAL MONEY-SAVING 
BONUS FOR QUANTITY PURCHASES 


5% off on 25 tubes or more 
10% off on 100 tubes or more 


Make Steve-El your headquarters for 
everything in electronics . . . and save big money! 


World's Finest 


TELEVISION 
RECEIVER, 


Less 
cat 


The Famous 
«\ 630 TV CHASSIS 


improved Super Famous 
Chassis. is a 30 tube high quality telewisior 
including % rectifiers) manufactured under | 
the Radio Corporation of America. The ‘6% 
Chassis is universally recognized by leading electronic 
engineers as the highest standard of television excellence 
Th chassis is the standard by which all othe TV 
chassis are measured 


Standard RMA. Guarantee! 
detective tubes and parts 


FREE replacement on ali 


FEATURES: |. Full channel cove 2. Dis mi nate 

type FM sound system mproved picture brilliance 

4 AFC horizontal hold. 5. Keyed AGC 6 Stabilized 
? stage syne. separator and clipoe 
brightness control. 9 band width 
quality parts used All 


tubes standard 
t 


nationally Finest for Fringe area ree meus 
adapted for all Cathode Ray tube size d types 
Sweep Oeflection For 16 24 Tubes 
Perfect tor Fringe Area Reception- it work where 


most sets fail to operate 


With HiGarn 
Speaker > 
with Fed. Taxes 
Tube 


630 OX Chassis 
be operated with: 


ated 


Complete th Fea Taxes 
Less Cathode May $151.5 
Chace ig Mount Grackets when ordered $4.95 


— WEBSTER CHICAGO 
AUTOMATIC 
RECORD 
CHANGER 
Series 100 


Made by Webster-Chicage and only introduced on the 
market a few months ago as one of their latest models 
Plays 12, 10 or 7 inch records at 33',. 45 or 78 RP 

spindle carefully ltewers unplayed record stack 
Balanced arm assures light needle pressure and 
wear, Needle-tip included) fer standard or 

@roove records inside-out records played without any 
adjustment Dp arm comes te rest position after tast 
record has played. Complete factory packed and sealed 


record changer $24.79 


Model IT5 =TV & FM BOOSTER 
Depth 7° 


SIMPLE To OF 
ALL 12 TV CHANNELS 
ONE KNOB CONTROL 
EASY TO IMSTALL 
CONTINUOUS TUNING 


normally sting at $47 50 

LIMITED QUANTITIES 

* Improves TV reception im weak signal area 

* Permits use of indoor antenna in many locations 
* Redwees noise and effects 

* Reduces electrical and diathermy interference 
. zea ‘'Ghests’ 


Price $32.95 $9 G-95 


List 


FREE — WRITE FOR OUR NEW BARGAIN CATALOG 


Dept. E-1 


Terms: 20% cash with order, balance C.O.D. Prices F.0.8. N. Y. City werehouse. 
Min. order $5. (Allow fer postage). Prices in this ad supersede all others published. 


STEVE-EL ELECTRONICS CORP. 


61 Reade St., N. Y. 7, N. Y. 


Visit Our 


COrtiand? 7-0086 New Stere 
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ARMY—NAVY 
AIR FORCE—MARINES 
SERVICEMEN 
TECHNICIANS 


Here's Help! 


Now In 1800 PAGES 
THE BASIC KNOWLEDGE 
AND DATA OF 


RADIO & TELEVISION 


DIGESTED INTO 32 SECTIONS 
-.. IN A COMPLETE, QUICK. 
TO-FIND, EASY-TO-READ 
HANDBOOK FORM. 


an ever 


your Media Jobber, 
SEND FOR TEN DAY 
FREE TRIAL EXAMINATION. 


RADIO ELECTRONICS HANDBOOK 
VIDEO HANDBOOK 


$7 00 
$7.00 


$12.00 


BOYCE-ROCHE BOOK CO 
Coldwell 31, New Jersey 


SAVE $2.00—Geth Books Above 


Na He 
postage. or will 


Offer 
serseas only 


t© men 


Save postage we stage and pack 


ae pev send 
money NOW Money bact 


« 
same return privilege 


' 
' 
' 
in Armed Services ' 
' 
' 
' 


out or flashes only at rare 


RECORDING-LEVEL INDICATORS 
2? have a Masco MA-17 
and a Gd. haste rding 
show how I 
th thee 


amplifier 
unit. 
these 


reco 


Please connect 


switch) 


ayback 


can 

necessary g 

recordmg, p and 

Shou Oo neor “ps as 
indicators truthers 

The circuit 


cutter 


how a 10-ohm 
magneth and an &-ohm speaker 
connected to the output of the 
amplifier. The monitoring level 
10 db below the recording level. 

Values of R1, R2 
mate 
rately by 


shows 


can te 


is about 


and R3 are approxi- 


and should be determined accu- 
test 


minimum vol- 


Ore! 


experimenting. Make a 


record at d determine rN 


6L6(2) 
OVERLOAD 


8+ GANGED 

ume which will produce good results. 
a the value of R1 so the NORMAL 

amp remains lighted most of the time 
se sound is fed into the input of the 
amplifier. Now, turn up the gain con- 
trol to the point where a further in- 
crease results in overloading and dis- 
tortion, Adjust the value of R2 and the 
setting of R3 so the OVERLOAD lamp is 
intervals. 


COMBINATION INPUT 
2? Ihave a direct-coupled all push-pull 
with which 1 would like 
the preamplifier 
of the Februaru 
amplifier 


amplifier to use 
described on page 27 
19517, The 
has single-ended output, the 
iter input. I wish to con- 
them—C. S., Los Angeles, Cal. 

A. The circuit shows how the input of 
a push-pull amplifier stage can be modi- 
fied to provide for single-ended inputs. 
The output of V1 across a 


v2 


pre- 


amp push-pu 


nect 


appears 


PUSH-PULL IN 


ADJ FOR EQUAL SIGS ON GRIDS OF V2 Ava 

05 capacitor and resistors R1 and R2 in 
The 
180 degrees out 


across this combina- 
tion is of phase with 
the signal applied to the grid of V1. A 
portion of the voltage appearing across 
R2 is tapped off and fed to the grid of 
V3 which acts as a phase inverter when 
the switch is in the SINGLE-ENDED INPUT 
position. Adjust R2 for equal signals 
on the grids of V2 and V4 with the 
switch set for single-ended input. 

end 


series, voltage 


SOLVES EVERYDAY 
PROBLEMS 
HELPS YOU GET 
AHEAD IN LIFE 


How many times have you 
mistake in figuring? Do 
Quickly and correctiy? Coa 
terest rates. tases and 
you meet up with in yo 

Are you having trouble qualifying for Civil Ser 
Exams or Armed Services Promotions because yc 
not up on mathematics? 


ILLUSTRATED 


Here is the book that gives you a good background 
nm mathematics: tl.at takes al! the irritation and 
drudgery out of it. You don't need to be scared of 
mathematics. because here's tne subject explained 
without frills, without useless computations. Here's 
the book for men in radio jobs: for business mer 
technicians and craftsmen, exp aining and 
ng everyday mathematic problems in easy-fo-un 
derstand words and illustrations 


A BOON TO EVERY 
RADIOMAN 


The Radio Technician will find information on the 
following: Ohm's Law—Resistance—Reactance—Co 
pocities—Iinductonces 


onswer 


The valuable tables are multiplication and divisio 
table. Squares: Square Roots: Cubes and Cubic 
Roots Tables. Areas of Circles Table. Common 
Fractions reduced to Decimal Table. Factors and 
Prime Numbers Table Table of Multiples 


Yes, it's the key to a simple understanding of 
mathematics It's a real home-study course in mathe 
matics for the man who's alert to its importance in 
the world today 


ELEMENTARY MATHEMATICS 
© EASY — SIMPLIFIED — PRACTICAL e 


------CONTENTS OF BOOK 


CHAPTER |. Arithmetic Addition Sublrac 
Multiplieatior Division 

CHAPTER Factoring and 

raction Decima 

and Proportiot 

CHAPTER The Metr 
CHAPTER W. How to Me 

‘ 


tion 


CHAPTER Vi. Mathematics for the Manvel 
and Technical Crettsmes Thermome 


conversion Graph rve I 


Logarithms Use f tt 
$ 


Slide Rule 
POSTPAID 


CHAPTER Vil. Special Mathe- 
matics for the Radio Tech- 
nician. 

CHAPTER Vill. Commercial 
Inte t 
Discounts Short ( 
Arithmert: 

CHAPTER Ix. ‘Weight 
Tabies 
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M i¢ 
LAS 952 
1952 . MAY 7 ) You can be sure of getting top coverage 
] on servicing, installation, new develop- 
“aad AP RIL 19 ments and every other important phase of 
T 
Y cw 1952 \ 
REBRUARY 
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If you subscribe now to 


RADIO-ELECTRONICS 


Save up to eight cents a copy over 


Check list of top-flight 
features scheduled for pub- 


New TV Front Ends 
Three Years $8.00 Direct Reading Frequency Meter 
Two Years %6:2° 


One Year $350 


the newsstand price at these low 


Constant Voltage Audio Systems 
VFO Design 

Broadband Chain Amplifiers 
Electronic Controls in industry 
Adjusting TV Controls 


Untuned Preamplifier for 
Superhets 


25 West Broadway New York 7, N. Y. 
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for dependable sound, 


INDUSTRY relies on 


OR Double Reentras 
Proyectors 


DEPENDABLE QUALITY: 


The lotest electroacoustic research 
and engineering —and over 20 years 
of manufacturing know how—are be 
hind every ATLAS product 


DEPENDABLE SERVICE: 
Coast to<oost and around the wor'd 
today—in every Industral 
Railroad, Military, Ed 
US and Foregn Gow 


Marine 


pment app 
attion—under every bind of clmote 
ATLAS sound 
equipment tomous tor highest eff 
and durability 
proot of ATLAS performance depend 


ond none condinon 


ency Thor's the 


PLUS 
ever Urte 


DEPENDABLE DELIVERY: 


Yes, ATLAS gives our Government 


highest prority And yes, we too feel 
the pinch of maternal shortages But 
our Customers will continue to get ow 
ual dependable delivery—becouse 
we beheve equitable and depend 
able distribution to oll ATLAS users 


DEPENDABLE PROFITS: 
Completeness of line, excellence of 
product, dependable delivery, 
prices—thars the ATLAS combinanon 
thet means high, steady Industrial 
Sound profits for You! 


JUDGE for yourselt, COMPARE ATLAS 
at your local Jobber today See why 
ATLAS is the preferred line for utmost 
dependability Write NOW for FREE 


Ga latest Cotoleg 55) 


ACTION Mite Stands 


ATLAS 
SOUND CORP. 


1443.39th Street, Brooklyn Y 


in Canede Aties Bodie Corp. itd. Terenta, Ont. 


immediate Delivery of 


SCARCE TY BES 


RADIO-TV 
Complete Line of 


TUBES TELEVISION PICTURE TUBES 
BOUGHT, 
SOLD and 
TRADED 
Send Your 
Went ond 
Trade List! 


ELECTRO SALES, 


425 Randolph St 
Chicage 6 
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SYLVANIA RETRACE BLANKING 
The shown in the diagram 
been added to the Sylvania 1-387 
vertical retrace 


changes 
have 


chass to suppress 


68L7-GT 


@ CERAMIC CHANGE TO 
PAPER 


ADO (150 .005/450V CERAMIC 


made in 
and later 


chessis 


have been 
chassis bearing COS 
They can be made in earlier 
Sylvania Notes 


lines. The changes 


codes 
Service 


BENDIX 3001U TV SET 

Loss of horizontal syne can be traced 
to a change in the value of the screen- 
dropping resistor for the 6BG6-G hori- 
zontal output tube. This resistor is made 
three series-connected 4,700-ohm 
resistors which have a total nominal 
value of 15,000 ohms. A pulse is taken 
off between the fiest and second re- 
and applied to the phase de- 
tector in the a.f.c. A change in 
value of any of these components will 
usually syne fail. 
The three resistors should be replaced. 

James Moudi 


up of 


sistor 
circuit. 


cause the circuit to 


TV TUBE SUBSTITUTION 

During a temporary shortage of 
6BQ6-GT's, | tried 6W6-GT’'s as re- 
placements in several sets and found 
that they worked nic The latter type 
is a single-ended tube so I wired the 
plate-cap lead to pin 3 on the socket. 
No other char ges were needed. 

The 6W6-GT heater draws 50 ma 
more than the 6BQ6-GT, and its plate, 
screen, and bias voltages are lower, so 
it is advisable to study the circuit, tube 
characteristics, and operating voltages 
before making the substitution.—Ed- 
ward Tanrath 


MAGNAVOX CT-273CA 
complaint was tearing 
lines when the controls were 
normal picture contrast. Using 
to examine the composite sync 
found that the 
being wiped out 
field. Moving 
of the video 
60-cycle sine 
signal although 
shading in 


The out of 
several 
set for 
a scope 
in the clipper stage, we 
horizontal 
portion of 
the 
showed a 


was 
each 


output 


over a 
the scope t 
amplifier wave 
superimposed on the 
there 
the picture 

Further investigation 
leakage between filament and 
grid in the 6CB6 first i.f. amplifier. Re- 
placing this tube cleared up the trou- 
ble Arthur D. Marikle 


Was no characteristic 


revealed a 4- 
megohm 


* BUY WITH CONFIDENCE * 
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ELECTRONIC SURPLUS MATERIALS 
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1.75 
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1.95 
2.95 


2.25 
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2.75 
2.95 


1.95 
1.45 
1.95 
89 
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YOUR COPY of 


NEW 1952 COMPLETE 


GREYLOCK 


CATALOG 
IS NOW 


READY! 


Send for it 
Today! 


Crammed full 
\\ of Radio—E lex 
Mitronic — Tele 
vision quality 
merchandise at 
terrific savings! Many standard lines carried 
High quality Greylock Tubes still available at 
some of Today's best prices 
if you sell or TV or Electronics 
equipment. you can to be without this 
GREAT BUYING GUIDE! Write NOW for your 
copy (unless already on our mailing list 
Dept. C-! 


GREYLOCK ELECTRONICS SUPPLY CO. 
| 115 Liberty Street @ New York 6, N. Y i 


TELEVISION RECEIVER—S1.00 


omplete instructions bu 
receiver. 16 pages — 11" 

‘ clarifie echer 

he m ch layout 


pictorial 
complete sche pa 
Also booklet of ailgnment 
structions, ¥ ge & resistance tadies and trounie 
hooting hints —All for $1.00. Write fer free catalogue 
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Dept. C, 5507-13th Ave. Brooklyn 19, N. ¥ 


RADIO-ELECTRONICS 
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Another Outstanding Jobber 
Almo Radio Co. 
1133-37 Haddon Ave 
for 


Technotes 


AUTOMATIC M-90 AUTO RADIO 


@ Six Tube Superheterodyne @ Three Gang Con- 
denser Powerful, Long-Distance Reception 
Fits All Cars, Easy Installation 
@ Mounting Brackets Included 


© 6 Tube mode! M90 *$33.87 
@ S Tube Mode! $28.76 

*above price includes Federal Excise Tax 
Approx. shipping weight either redio (11) eleven pounds 


MAIL US YOUR ORDERS 
All orders filled within 24 hours. 
Standord Brand tubes 50% off list 


Fifth at Commerce Fort Worth, Texos 


LOW FACTORY PRICES 


Let Us Put This NEW 1952 


You be the judge! See 

and hear Midwest Television in your 

own home. You must be 100% satisfied or your money back. 
Send for 1952 Catalog of the finest Midwest line in 32 years. 


FACTORY-TO-YOU Low Factory Prices 


WE PAY TRANSPORTATION CHARGES. 


Sypecial Bonus Gift/ 
Illuminated 
TELEVISION CLOCK 


n With Every 
Purch of ao MIDWEST 
RADIO. or TELEVISION 


= LIMITED TIME ONLY! 
Phone fer FREE 1952 MIDWEST CATALOG 


IN NEW YORK MUrray Hill 27-6810 IN CHICAGO STate 2.5600 

IN CLEVELAND PRospect 1.7450 IN PITTSBURGH GRant 1.0603 

IN DETROIT WOodward 3-1233 IN ST. LOUIS GRand 1161 

PHILADELPHIA LOcust 4.1035 or send coupon be'ow 
SEND THIS MIDWEST RADIO & TELEVISION CORP. 
COUPON Dept. 86, 909 Broodwey, Cincinnati 2, Ohic 


For FREE 
MIDWEST 
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UNUSUAL MIXER CIRCUIT 


The model FS-16 radio set distributed 
by McGee Radio Co. uses the rather 
inusual mixer-oscillator circuit shown 
in the diagram. The converter tube is 
12K8 with 
in a circuit similar to that used with 
6A7's and similar tubes. The triode 
plate Is gro inded 


its hexode section connected 


i2K8 PUT IFT 


12SG7 OR 
RF AM PL 100 


Problems of poor sensitivity can be 
handled simply by disconnecting the 
triode plate (pin 6) from ground and 
leaving it floating or connecting it to 
the screen grid (pin 4). 

Although this circuit is comparatively 
rare, it is not confined to the FS-16. A 
similar circuit is used in an old 6-tube 
Phileo which uses a 6K8& as the con- 
verter tube.—G. P. Oberto 

ALIGNMENT HINT 

When a set becomes unstable or 
breaks into oscillation when you at- 
tempt to align it, check the filter capaci- 
tors for reduced capacitance. A reduc- 
tion in capacitance may produce a con- 
siderable increase in r.f. impedance 
without being sufficient to raise the hum 
level. The increased impedance causes 
r.f. feedback and oscillation. 

Try to keep this hint foremost in your 
mind because it is so easy to overlook 
a source of trouble such as this when 
working on the r.f. or i.f. end of a set.— 
C. L. Payne 


TRANSFORMERLESS TV SETS 

This set was one of the transformer- 
less Emerson models which uses a flock 
of selenium rectifiers in the power- 
supply circuit. It worked O.K. with the 
exception that the picture was distorted 
and too narrow. The defect seemed to 
be in the horizontal output stage. Re- 
placing tubes, checking voltages and 
resistances, and a thorough visual ex- 
amination showed nothing wrong. We 
tried a new deflection yoke and a sub- 
stitute low-voltage supply without suc- 
cess. As the last resort, we replaced 
the horizontal output transformer. The 
set worked perfectly. Apparently, a few 
turns had shorted out in the secondary 
of the transformer. This trouble can 
occur in most TV sets, so if you have 
the same symptoms and everything 
checks O.K., try a new horizontal out- 
put transformer. 

Incidentally, if you are not familiar 
with the voltage-multiplier circuits 
used in transformerless TV sets, volt- 
age checks will produce some surprising 
figures. Always use the service manual 
when there is any doubt whatever. 
Jacob Dubinsky 

end 


The stronger the signal, the 
more satisfied your TV cus- 
tomers will be. Wincharger 
Support Towers are a real 
aid to a stronger signal, Here 
are three different models 
that have proved to be ideal 
for every installation .. . 
and they are inexpensive, 
easy to erect, safe. 


A. Five ‘and ‘10- ft. 
Roof Mount 
Towersfor 
TV_ antennas. 
Using mast 


DETAIL OF 
and simple LIGHTWEIGHT 
guying can 
elevate anten- 
na nearly 40’. 


B. Lightweight Towers has 
hinged base. In 10’ sections. 
With simple guying will 
support 4-bay stack at 40’. 

C. Self-Supporting. Slender, 
attractive design—no guys. 
Will support antenna with 
maximum wind thrust of 


100 pounds, Cement base, 


Dept. 8! Sioux City 2, lowa 


Customer Satisfaction 
| 
| 
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* 65 | GAUG 
5Y3GT 49) 6BC5 
524 90 | 12AU6 
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Write for prices on other ty 
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2. made for U. S. Army 


CO-AKIAL RELAYS 
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Tach OM Speaker. Now 


CHOKES 


aca 


MA 


11SV FILAMENT TRANSFORMERS 60 
avi tation s 


ot 
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Patten, U.S.N. 
elected vice-president of 
MonT LABORATORIES, INC, 
imiral Patten has been with Du Mont 
since 1947 asi tant to the president. 
Du Mont al announced the appoint- 
Aeeton Arnett as genera! as- 
lent. He comes to 

Fred Eldean 


Rear-Admiral Stanley F. 
(Ret.) was 
ALLEN B. Dt 


rent of 


S. F. Patten K. Arnett 


was promoted to the 
manager of the 


H. Laurence Kunz 
general 
Capacitor Division 
f the SANGAMO 
ELECTRIC Co., 
Springtield, Ill He 
will make 


position of 


his head- 
quarters at the 
factory in Marion, 
Ill. Mr. Kunz had 
been sales man- 
divi- 
past 


aver of the 
sion for the 
six years, 
Martin joined STANDARD COIL 
Propucts Co., INC., 
Chicago, in the 
newly created po- 
sition of general 
sales manager. He 
was formerly 
manager of the 
General Instru- 
ment Corp. 


Louis 


sales 


L. Martin 


D. (Bill) Renner was upped to the 
position of manager of sales engineer- 
ing for Howaap W. SAMs & Co., Indi- 
anapolis, publishers of Photofact Fold- 
ers. He was formerly chief field engi- 
neer and technical advisor. 


Robert J. Reigel 
joined the STAND- 
ARD TRANSFORMER 
Corp. as distribu- 
tor sales co-ordi- 
nator. He comes to 
the company from 
the Thordarson- 
Meissner Division 
of Maguire Indus- 
tries where he had 
been sales man- 
ager. 


Obituaries 

Allen D. Cardwell, inventor and founder 
of the electrical instrument manufac- 
turing company which bore his name, 
died in Nassau Hospital, Mineola, N. Y. 
Ernest H. Scott, founder and former | 
president of Scott Rapio LABORATORIES, 
diec in Victoria, B. C. 


R. J. Reigel 


Personnel Notes 


. William F. E. Long was appointed 
as the first director of statistics of the 


PERFORMANCE 


Not Size 


IS WHAT COUNTS 


“LITTLE GIANT” 


LIGHTNING 
ARRESTER 
PROTECTS 


Against Lightning Hazards 


1. Strain. retiet 
straining of | 


Instollotion 


MANUFACTURING CO., Inc. 
vom avenue, aur 
PAST te Tetevision Antennas 


RADIOMAN 


Can Use These 


SERVICE HINTS! 


SEND COUPON OR PENNY 
POSTCARD FOR YouR 
FREE COPY TODAY! 


(Suber® of ‘Chieage? 
Please RUSH my FREE copy of 


“How to Simplify 
Kepairs 


ad 


Address 


HELP THE DEFENSE EFFORT 
by turning over old copies of RADIO-ELEC 
TRONICS and all! other waste poper to paper 
collecting agencies in your community 
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PLATT 
HAPPY NEW YEAR: 


and to mote it happier, Plat? offers this 
sensational borgoin sole! 
5°%e OFF ony price in this ad 


20 POUNDS OF ASSORTED 
RADIO PARTS 


ONLY 


$2.79 


WELL KNOWN MAKE 
Tap SWITCHES 


POS TT ION 
POSITION $1 29 


POSITION 64 
HEADSET H-16/U 
53-95 


HEADSET ADAPTER 
MC-385 


ONLY 
HEADSETS 
395 
169 
‘ NeW 
TIME CLOCKS 
AN 
HOW CAN Yo 
89 


BC-348 RECONDITIONED 
GUARANTEED LIKE NEW 


ov "woRLD WAR 
SPECIAL! $179.50 


PRE-AMPLIFIER 
MODEL K- 


K-1 te use to 


BEACON RECEIVER 
BC-1206-C 
Monufoctured by 
Setchell-Carlson 


2428 ° 
BRAND NEW ONLY 


MN-26Y INSTALLATION 


RECEiver 
MINIMUM ORDER $2.00 


PLATT ELECTRONICS CORP. 
Dept. B, 489 Broome St., N.Y. 13, N.Y. 
PHONES: WO 4.0827 and WO 4-0828 
ANUARY, 1952 


People 


RTMA. He had been director of the 

Statistical Division of the National 

Paint, Varnish and Lacquer Associa- 
n. 

William W. Taylor, for several 
years a member of the SANGAMO ELE« 
CO”’S advertising, sales research 
division at Springtield, 
lll., handling capacitor advertising and 
promotion, was advanced to the posi- 
tion of sales promotion manager, Ca 
pacitor Division, with complete charge 
capacitor advertising 


and publicity 


of all phases of 
activities. His headquarters are to be 
at the Sangamo capacitor plant located 
in Marion, Ill. 

Dr. Lan Jen Chu, internationally 
known physicist, joined the GABRIEL Co., 
Cleveland, as director of research. Ga- 
briel is the parent company of the 
Ward Products and Workshop Asso 
ciates Divisions. 


Harry Ehle, vice-president of IN-| 


TERNATIONAL RESISTANCE Co., Phila., 
was honored recently upon the occasion 
of his 20th Anniversary with the 
company 

. Frederic J. Robinson was appointed 
director of the International Sales Divi- 
sion of SYLVANIA ELEcTRIc PRopUCcTS 
| He was formerly Sylvania’s sales man- 


lager for Latin America. The company | 
also announced the appointment of C. J. | 


Luten as editor of Sylvania News. He 
tobert A. Penfield who was 
promoted to Advertising and Sales 
Promotion supervisor. 

Henry F. Argento was elected an 
assistant vice-president of RAYTHEON 
MANUFACTURING Co., Waltham, 
and appointed assistant manager of 
the Power Tube Division in which he 
held the position of sales manager since 
1941 

Leonard F. 
assistant general mana,er of the Cros- 
LEY Division of AVCO MANUFACTURING 
Co. He was previously ex ‘cutive vice- 


succeeds 


Cramer was appointed 


president and director of 
Mont Laboratories. 

Dr. Constantin S. Szegho, director 
of research of the RAULAND CorRP., was 
awarded the grade of Fellow in the 
I.R.E 

George W. Henyan, manager of 
GENERAI ELECTRIC Industrial and 
Transmitting Tube operations, accepted 
a temporary appointment as chief of 
the components branch of the NPA 
G-E also announced the appointments 

D. S. Beldon and D. Weston, Jr., 
as national account sales manager and 
radio sales manager respectively of 
General Electric's Receiver Department 

. Frank K. Spiro joined JFD Manu- 
FACTURING CO., 
assistant advertising manager. He was 
fo-merly with Fawcett Publications 
and Kenyon & Eckhardt Advertising 
Agency. 

... W. H. Garrett, Victor Williams, 
C. A. Brokaw, and W. H. Allen were 


promoted to newly created ¢ as 


Mass., | 


| 


Allen B. Du} 


Brooklyn, N. Y., as| 


district managers of the RCA Tube | 
Department Renewal Sales field activi- | 


ties in the company’s Central, South- 
eastern, Western, and Eastern districts, 
| respectively. 


| 


end— 


PROFESSIONAL-TYPE 
TAPE RECORDER 
Uses Your Amplifier! 


COMPLETELY 
PORTABLE 


The 
tape Master 


95 
Own a beffer tape re MIKE 
corder—ot o tremendous 


soving/ By using the ftopeMaster with yo 
audio amplifier, you get professional type pe 


formance—economically! Built to RIMA st 4 
ards. per se tape speed Fidelity 
to professional recorders Fast forward and re 


wind Complete master switching Full 
ing Inputs for Radio-Phono and Mike Ovte 

to Amplifier and Headphones Push-Pull Super 
sonic Bias and Erase. Neon Record Level ind 
cator One Knob Mechanism Control! 

ORDER NOW ON DAY TRIAL. MONEY BACK mot 
tw shed 


WEXCO, INC., Dept. 852 
54 W. Illinois St., Chicego 10, tl 
Rush tapeMaster to me 


Enclosed $ Ship COD 
Send full information on tapeMaster 
Nome 
Address 
City Zone__ Stote 
4 


TRAIN QUICKLY! OLDEST, BEST 
ymin of ITS KIND in U.S. 


.. 
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President 

INSTITUTE CHARTERED 
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ELECTRICITY & reLevision 
RADIO REFRIGERATION & ELECTRONECS 


COYNE Sc 
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SURPLUS ELECTRONIC LITERATURE 


Any or all of these catalogs, bulletins 

or periodicals are available to you on re 

quest direct to the manufacturers, whose 

K4 sylat addresses are listed at the end of each 

Bur A - item. Use your letterherd—do not use 
postcards. To facilitate identificatic 
mention the issue and of Raoio 
Ececrronics on which the item appears. A 


literature offers void after six months 


SOUND EQUIPMENT CATALOG 

The Bell line of sound equipment 
described in their catalog No. 5152 
which has just been released. Equip 
ment listed includes high-fidelity and 
public address amplifiers, industrial 
type apparatus for plant broadcastir 
and paging, tape and dise recorders 
intercoms, microphones, speakers, and 


accessories, 


A 


ANTENNA INSULATORS 


Interested parties may obtain copies 
of the catalog by writing to Bell Sound 
Systems, 555 Marion Road, Columbus 
7, Ohio. Gratis. 


HEATHKIT CATALOG 
The new Heathkit catalog describes 
the full line of kits for constructing a 
variety of test equipment, audio ampli- 
fiers, power supplies, AM receivers and 
FM tuners. 
Write to The Heath Co., Benton Har- 
bor 20, Mich. for copies of the catalog 
DRY AIR PUMPS Gratis. 
MUELLER CLIP JUMPER Shalicro Yous 
: ted Pos y Clarostat is offering a supplement to 
We te of 10 $9.98 etc. NEW IN their TV control replacement manual 
Write for Our Bargain Bulletin issued last spring. The supplement 


DOW RADIO INC gives manufacturers’ part numbers and 


numbers of exact-duplicate replacement 

1759 E. Colorado St. Pasadena 4, Calif. 
$2 00 min. order PHONE SY¥camore 34196 
es 


full re seve COD che 


A 


units. It also lists by manufacturer, the 
frequency of use of the various controls. 
Thus, the technician can stock the re- 
placement controls needed to servic« 
the prevailing makes of receivers in his 
territory. 

Available through Clarostat jobbers 


Send gor | Gratis. 
1952 Catalog . TV STATION BOOKLET 


Du Mont is distributing to TV station 
managers and engineers, a new book- 
let, Station Planning, which explains 
the facilities and functions of all equip- 
ment required for normal operation of 
a TV station. Suggested equipment lay 
outs, floor plans, and exploded views 
are included in the booklet. 

The booklet will be sent to all TV 
station managers and engineers re 
questing it on their company letter 
heads. Send request to Television Trans 
mitter Division of Allen v&. Du Mont 
Laboratories, Inc., 1000 Main Ave., 
Clifton, N. J. 


25% deposit with orders 


he 1 Subject to prior sate 


GENERAL CEMENT CATALOG 
General Cement’s catalog No. 155 
just off the presses. Listing 
TENNAS 
e MOUNTS and hardware, the catalog . 
e CESSORIES available to all radio and TY 


DHOENIX ELECTRONICS. INC. LAWRENCE, MASS, 


RADIO-ELECTRONICS 


ahs 
| 
inf | 
| 
. y 2 nent > 
2 MFO 4000 v F 47 Prynol $7.95 
a Midget ‘ $1.49 
AG tus 2S tt hip-type 
25¢ wire, Seven strands $6.95: 
\ 
1 
4 
— AS 
OW abe OF 
SPEED 
ae Ave., Rockford, Ill. Gratis : 
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CAPACITOR BULLETIN 
A new booklet (Bulletin GEC 
describes the new G-E Tantalytic ca- 
pacitors designed for low-voltage d.c 
applications where small size and long 
life are major considerations. The 
Tantalytic capacitor is a foil-type, tan- 
electrode, electrolytic capacitor 
offering greater capacitance per unit 
volume and longer minimum shelf-life 
than similar aluminum units. 
Bulletin GEC-808 may be obtained 
from General Electric Co., Schenectady 
5, N. Y. Gratis to interested parties 


POWER RECTIFIER CATALOG 

Sarkes Tarzian has just released a 
new catalog (No. PR1) covering power- 
type selenium rectifiers. It contains 
numerous performance charts showing 
the effects of temperature and fre- 
quency on forward voltage drop, re- 
verse current, and output voltage. It 


-SUS) 


talum 


also lists electrical and mechanical 
specifications for the various power- 
type selenium rectifiers made by the 
firm. 


Available 
Tarzian Inc., 
College Ave., Bloomington, Ind. 


TV ANTENNA CATALOG 
A catalog covering the Speed line of 
TV antennas, mounts, and accessories 
is available gratis from Phoenix Elec- 
tronics, Inc., Lawrence, Mass. 


upon request from Sarkes 
Rectifier Division, 415 N. 
Gratis. 


Radio Thirty- Five Dears Ago 


In Sernsback Publications 


HUGO GERNSBACK 
ounder 

Modern Electrics 
Wireless Association of America 1908 
1913 
Radio 
"invention 1920 
1927 

t 1929 

Short. Wave Craft 1930 
Television News 1931 


me of the larger libraries still have copies of ELEC- 
TRICAL EXPERIMENTER on file for interested readers 


JANUARY, 1918 
ELECTRICAL EXPERIMENTER 


Raising Sunken Treasures, by H. Gerns- 
back 

Fog Warning by Radiophone, by George 
Holmes 

Ground Telegraphy 
Gernsback 

The “Electro-Magnetic Depth Bomb” 

Modern Physics and the benny” 

“Electrician—Radio U. N.,” by Wil- 
lard Connely, U. S. N. -. F. 

Measurements of Radio Antennae on 
Shipboard 

The “Smallest Audion” 

French Aeroplane Radio Great Aid to 
Artillery 

A Short-Cut to 
Thomas Reed 

“Ham” Aerials, by W. J. Howell 

4 Mechanical Inductance Changer, by 
Frederick J. Schlink 

A High Potential Storage Battery, by 
Thomas Lewis Herren 

Method for Increasing Sensitiveness of 
Silicon and Galena, by Robert W. 
Jaeger 


in War, by H. 


Code-Learning, by 


—end— 
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A NEW BOOK ON RADIO TUBES! 


pages 


RADIO TUBE FUNDAMENTALS—wNo. 45. 


engineer and teacher, gives the radio man the infor 
about tubes in the way he's accustomed to using it. He 
book that will increase your 


a 25-year man or just starting out. ¢ 


By George J. Chri 
74 illustrations. Just off the press the first and only “ 


priced book to give you such a complete picture of the how, what 


and why of radio tubes—the heart of any set. The auth ar 


mation he wa 
re'say 
understanding of radio whether y e 


overs tubes from the ele 


theory to a working analysis of the different types of tubes. Y 
find this new Gernsback Library Book as valuable as your soldering 
iron! Order your copy today. Only $1.00 


TWO TOP FLIGHT $1.00 BOOKS 


HIGH-FIDELITY TECHNIQUES 
—No. 43. Ky Edward L. Saf- —Ne. 42. By 


MODEL CONTROL BY RADIO 
112 pages. An au- Langham, 
thority in the field of radio 
control gives you the first like it! Just as 
complete book on the subject you across the 
For beginner and expert. Tells RADIO- 
you what radio control is, 


how it works and how to con- how to design y« 


struct not only component ment and how to 
parts but a complete system formance from it 
as well Illustrations explain double 

each step ty work 


112 pages. You ve 
never seen a technical book 


ELEC 
popular audio writer tells you 
equity 


talk out of high-fide! 


James K 


hed talk t 
work bench 
rRONICS 


get top per 
Takes the 


THREE IMPORTANT 75¢ BOOKS 


PUBLIC-ADDRESS GUIDE—No. 41. 80 pa 
handy book shows the service technician the 
to extra income in eeeriae PA w 
Installation, maintenance and mstruction 


THE CATHODE-RAY OSCILLOSCOPE No. 40 

pages. A “must for servicing TV. FM 

receivers and in amateur operation! Tells 

but technically sound language, bow the ‘s« 

and how to use it 

PRACTICAL DISC RECORDING—No. 39. 
ells you how to make good dise recording. ( 

every phase, theory as well as technique 4 

chapter is Jevoted to each component 


9 POPULAR 64-PAGE BOOKS — 50¢ EACH 


HANDY KINKS AND SHORT CUTS—No. 29. 
A treasury of time savers! Antennas, power 
supplies, test equipment, phonographs, amp- 
ifiers. Easy reference. Illustrated 
UNUSUAL PATENTED CIRCUITS—No. 30. A 
gold mine of important hook-ups. Control 
circuits, detectors, amplifiers, power sup- 
plies, foreign circuits. 

RADIO QUESTIONS & ANSWERS—No. 31. 
Answers the tough ones on circuit diagrams, 
amplifiers, receivers, transmitters, meters 
and test equipment. 

ADVANCED SERVICE TECHNIQUE—No. 32. 
A “must” for the advanced service techni- 
cian! Covers specialized problems of servic- 
ing not usually found in ordinary textbooks. 
AMPLIFIER BUILDER'S GUIDE—No. 33. For 


the designer and builder of audio equipment. 


THE GERNSB 


Covers a variety of amplifiers with power 
outputs from # to 30 watts 
RADIO-ELECTRONIC CIRCUITS—WNo. 34 
For the experimenter—circuit diagrams 
intercom systems, power supplies 
meters, electronic relays, receivers, etc 


AMATEUR RADIO BUILDER'S GUIDE—No 
35. For the “ham” who builds his owr 
Receivers, transmitters, antennas cor 
verters, etc. Practical construction data 


RADIO TEST INSTRUMENTS—No. 36. Pra 
tical construction data on signal trac« 
capacity meters, portable and bench mu 
checkers, volumeters, etc. 

HOW TO BUILD RADIO RECEIVERS—No 38. 
Describes 18 modern seta including «! 
wave, broadcast, 
ac-de, miniatures 


vhf, portable, ac-operated 
types for every fan 


ACK LIBRARY 


SEE YOUR DISTRIBUTOR OR MAIL THIS COUPON TODAY 


RADCRAFT PUBLICATIONS, 


Inc. 


Enclosed is $ for which please send ' 


25 West Broadway, New York 7, N.Y. me postpaid, the boots checked below ' 
O 29 0 30 31 32 D 33 } 35 ak 
: 38 39 m4o0 42 m 43 45 
Nome 
Street 
| City Zone State 124 


| q 
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STAN-BURN 
Are you working for yourself as the ; 
owner of a trade or business? If so, - 
bead you may be one of the 44% million indi- 


viduals who became covered for the 
first time under the Social Security Act  @ Condenser Specials Speaker Specials @ 


BY PASS— 
on January 1, 1951. Until this year, it @ att GUARANTEED 
20520.150 r 
was not porsible for a self-employed @ 30230 150 Stee “erm 646 
credits old- 202150 Stan Burn .3255°P ™ 756 


3 
3 
individual to earn toward 4-450 Stan Burn pm 2.41 
president of the age and survivor’s insurance benefits. ©16-450 Sten Gura 
: 1 nee of Tel Under the provisions of the new act, @4 Prong Vibeaters 2 P 6.330 
‘ Elect ics Service Associa- ‘ 2.19 
Bins you may collect up to $8 ) per month on @ Lots of 1.19] 3.73@ 
your retirement at 65; or after your Turret TV Su7 3.43 
urr 
ther s no ot feath, your widow, 1 she has minor bd Tuners $18.95 "i0°' PM 5 as® 
Ose lloscope lke the children or ts over 65, may collect up | @NEW fer ‘51 AUTOMATIC RADIOS ® 


to $60. This may be increased to as 


minor children 


Pe n Model 476 MIRRO- Steps should be taken now so that 
S« ‘OPE reflects the 5-inch cath- your self-employment income will be =a. L 1 ST. 
e ray tube image on a high credited to your account at the proper = 
grade mirror mounted in the PRICE>s 
: er allowing the tube to be time. The first thing to do is to be sure — : a nya 
vertically mounted which re- you have a social security card. If you | © tegq. (950 and 1951 ears tor Ford cnn uth, Dodge, 
: 1 ices bench space requirements have had a card before and lost it, get | @ CRewolet. Hudson. Henry J and Studebaker 
on nd brings the view- incorporate the same outstanding features 
vg a duplicate card at your nearest field superheterodyne 
ing rlace to ¢ > Two dual 
right construction permits loca- office. If you have never had a card, the installat in a few minw 
tion of controls and connections field office will assign one to tivity, Permanent” age, for 
for ce Powerful Al t ira 
for internal cathode ray 
4 tube connections at the front of one report each year to the Social Se- ATTRACTIVE DISCOUNTS TO DEALERS e 
the panel. The unique construc- curity Administration regarding their spec 50 
n and superior specifications net earnings. This report will be filed P4 26 
of the Model 476 make it worthy with the regular Income Tax return. @ 10ers 14.95 | i7aPsa 7 Se 
of leading expert recommen- 12LP4 19.95 20C0P4 39.9 
dation for all phases of TV Self-employea individuals, with the | @ 
eceiver service including ob- exception of farm operators and certain Pa) 26.00 | 24AP4A 73.00 
n and diagrosis of Syne professional groups listed bolow who lon 


For complete informa- 
your Parts Jobber or 


were excluded by law, are covered 0+ @pan TRANSFORMERS 
70° DEFLECTION 


‘ nai = RCA type x 
write: simpson co a compulsory basis. Only two require: | @ for 16° te 26° YOKES 
0) Wo KINZIE ST ments are to be met. One is that the os . Type for 16" a Todd wired replacement 
0 tor RCA, GE, et 
44 business or rotession 1s not onc of the These are very special Speciat $3.85 ° 


1-1221 


t last 
excepted groups listed below. The othe t]he e 


is that the individual have Net CArNiNGS | ters mast ANTENNAS s 2.988 
from self-employment of at least $400 em 
during the taxable year. All individuals Chimney Mounts 12 .98 12 of more 89 
who meet these two requirements are @ standoffs 2-350 
covered and will be required to file an | 11398 
annual report on their net earnings. PR, $90.07 
You should not report your earnings on AUTHORIZED DISTRIBUTORS for: General Elec 


@tric. Kenrad, Tung-Sel. National Union. jewel, De @® 
Wald. Regal. Automatic and Setehe!l Carlson 


any quarterly report you file for your 
employees. 

The law specifically exempts from 
coverage: 


line of popular makes of Radic 

discount. Also many other@ 
special purpose transmitting types. and all elec 

@ tronic parts and equipment at lowest prices. Send “@ 
a list of your requests for quantities and prices 


carry a comple 
ad TV tubes 


Lawyers Architects 
Dentists Certified, licensed, registered, Write fer cur letest price ‘ist te Dept 
Physicians or full time accountants 
Osteopaths Christian Seience practitioners 
Chiropractors Professional engineers 
Optometrists Funeral directors 


Naturopaths 


1697 BROADWAY * NEW YORK 1 


If any individual in the above cate- 
gory is employed by someone else, he 
would, of course, be reported as an em- Power G ins of 
ployee on his employer's regular quar- sistent extreme. ff 

BUILD YOUR 


terly tax return. ‘ 
Unless you have net earnings from Khong TV 
@ Complete 


self-employment of at least $400 for eteaethoes aaa 
a calendar or taxable year beginning ‘ 
on or after January 1, 1951. it is not nec- © Use ang 
essary for you to make the report at @ Informa 
the end of the year. However, if your $1.50 
net earnings are $400 or more, you must Postpaid 
report and pay the social security tax 
of 24° on the first $3600. 

Any Social Security Administration 
office will assist you on Social Security 
matters, whether it be to issue a Social 
Security card or to furnish informa- 


tion or a booklet to you. GOULD GREEN wor & r st 
rth 4-8044 7 


end— 
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THE FUND NEARS $9,000 
HELP - 


FREDDIE-WALK 
FUND 


The continued response to our appeal! 

funds to help little Freddie 
the armless and leg 
Arkansas radio technician, Herschel 
mason, a and constructive 
lo date, our 


assure 


omason, 


normal 

read- 
1ave contributed almost $9,000.00 to 

3 worthy cause, and donations, 

i small, are received daily 

It seems to be a character 
fe that no matter how hard 
we can usually find the 


large 
basic stic 
up we 


means to 


i someone less fortunate than our- 
ves, This has most certainly been 
ic of our readers, to many of whom 
‘n a seemingly small contribution 
presents a sacrifice of some sort 
hrough the collective efforts of his 
tors, his parents, and these hundred 


riends, it has been possible for Fred- 
» to gain daily in his fight. 


However, this is only the beginning 


iny more thousands of dollars will be 
ded, for as Freddie grows older, the 
chanical appliances on which he de- 
ds must “grow” with him. There- 
we urge every rgader to make 
donation he can, wKrenever he can. 


We should like 
n of the 
rn Radio 
Make all 


to make special men- 
$10.00 donation from Stan 
and Friends this month. 
checks, money orders, etc 
able to Herschel Thomason. Plez 
lress all letters to: 
Help-Freddie-Walk Fund 
o RADIO-ELECTRONICS 
25 West Broadway 


Ase 


New York 7, New York. 
FAMILY CIRCLE CONTRIBUTIONS 
» as cf Octobe $477 So 
5 90 
Moe 3.00 
3.00 
Det 100 
Aary K 2.00 
i New 1.00 
ag R A ) 1.00 
$493 50 
RADIO-ELECTRONICS CONTRIBUTIONS 
5 $3,399 40 
» Rather & 8 100 
Altode 100 
‘ 2.00 
200 
i 1 00 
8 V well N 2.00 
i As 1.00 
& irene H. tain View, N 2.00 
er N.Y 300 
5.00 
Kirk A x 100 
Kushne t $00 
ew 6 10 00 
Be f 00 
s Ore 10.00 
Reedh 100 
Rod N.Y.C 10 00 
N ewort M e oN 5 00 
N 5 00 
N Y 500 
jer V stone, N.Y 300 
R. Wog W Englewood 2.00 
ELECTRON butions $8,482.60 
AM IRCLE 493.50 
Al RECE to November 19 897610 
—end— 
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ONLY RCP © ONLY RC 


Actually A 
Complete 
Service Shop! 


Never before has there been available an 
upsto-date tube tester for testing mode 
base and su 


mifiature. novel ul 
speedy Rollind 


ibe with the new 


Chart —comt with a 


complete multi 
AC and DC 
milliamperes and amperes 


ohm fecibels and 


tester meas 


ohm 


output volts 


condenser tester, AM signal generator. FM 
ana € ator and audio oscillator 

The amazing fine performance of this equip 

ment is the result of the latest engineering 

design in the 897 combination tube and set 

tester combined with the all-purpose Model 

730 signal generator 


RCF saves y 
more for yo 
has obsoles« 


u time and gives you 
The tube te 


much 


ir money ter alone 


ence proof features not avail 
able in any other tube tester. It provides 
for extra elements in switching circuits 


152 WEST 25th ST . 


Extremely ent test osc ail radio 
servicir alignment ¢ Small as a ven Se 

power on © Range trom 700 cycles audio wo over 
600 megacycies uh ¢ Output trom zero to 125 
¥ Used by Signal Corps 


Wr on 
GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 


Every page of 


Every RADIOMA 


“How to Sim 
can use these Radio Be 


nach or 
ideas 


venen ENGINEERING CO. Dept. 1RCZ-1 
8026 N. Monticello Skokie. 111 (Suburb of Chicago) 


gives you this NEW MODEL 


SERVISHOP 


ALLIN ONE 


extra sock blanks for new b a and 
extra switche used at 5 
fuse protection-line fuse rotects 
r rmer; meter fuse protects meter 
all circuits 
SPECIFICATIONS: 
DC Voltmeter. 0-10-50-500-1000-2500 
AC Voltmeter: 0-10-50-500-1000-2500 
mmeter 0-10-100-1000 
DC Ammete 0-10 
De el] Mete 8 to +15. 15 to 29. 29 to 
060-500-5000 ohms. 0-0 1-1-10 meg 
bat ie 
t t ed 
ase Weig?l 


outstanding value at all 


Available at your Distributor. Insist on 
RCP instruments. Write for catalog RE-1 


RADIO CITY PRODUCTS CO., IN 


NEW YORK 1, 


a) 


times 


¥. 


Dear Om: Wondering what to de 


with your excess emtg. special 
purpese and tubes and 
eau! pant? 


origin 


N. CENSLER 
136 Liverty St 


wae 
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---give you more 
MORE MODELS 
the most complete variety of recorders 
for professional semi professional and 


experimenter use 


MORE FEATURES 
for better quality, smoother perform- 
ance and easier operation 
MORE VALUE 
because our direct sales policy saves 
you dealer markups 
amplete 


fer 
oll recorder models ond accessories. © Trademark Reg 


AMPLIFIER CORP. OF AMERICA 


398 Broodway New York 13, N.Y 


WHEN WRITING TO 
ADVERTISERS 
PLEASE MENTION 
RADIO ELECTRONICS 


sHoot | rrouste 
FAST! 


With H. G. Cisin's Copyrighted Rapid 
“TV TROUBLE SHOOTING METHOD" 


ed 
a TN 
TV ay a expert WO 
THEORY—NO MATH all fa 
aking aa t ake of 


T¥ TROUBLE SHOOTING METHOD 


ehilled job 
it's all in this book... 
Nothing more to Pay—Nothing else to 8 
habetiralty here are ite trout 
e 
ethodt 
ts step by step 
RAPID CHECKS enabling you 
fa t art 
|) [IMPORTANT PRELIMINARY CHECKS NEED 
NO INSTRUMENTS! the 60 Kapid thecks OVER 
65 ALSO REQUIRE NO INSTRUMENTS! api 
en emergency checks for rted 
te t t IX tute 
bers ALL EXPLAINED IN SIMPLE LANGUAGE 
PERFORMED WITHOUT INSTRUMENTS. MANY 
CHECKS USE THE PICTURE TUBE AS A GUIDE 
hor te tt of t 
HEA. ATAT et 
TV se ganizations or 
bie os Hie veare of ex 


‘ ‘ arkable new TV 
Guaranteed. Money Back in 5 Days if Not Satisfied 
use coupen be 
Cums 


RUSH COUPON NOW! 


| (Dept. E-9), 200 Clinton St. Broor'yn 2. N.Y 
Nome 

Addrets 
State 


City Zone 


| H. G. CISIN—CONSULTING | 


Communications 
A BANKER'S VIEWPOINT 


Dear Editor: 

That you may know a little about me 
I wish to inform you that by profession 
I am a banker, that as ah 
electronics with a deep interest in tele- 
It has been my privi- 


bby I follow 
vision and radio 
lege to have contacts with the businesses 
these and with 
and doing service 
tADIO-ELECTRONICS for 
article “Service 
which I read with 
much pleasure. I surmise, however, that 
the circulation of your magazine is 
among persons interested in the radio, 
television and electronics field from the 
angles of industry, science and hobby, 
and that it does not reach a vast major- 
ity of the service technician’s problem 
children. The article thereby becomes 
one of or 
who already and long have known the 
story. Every service technician has ex- 
perienced what you have written. 


indi- 
work. 
August 


selling products 
viduals 
In 
1951 your 
Technicians’ Trials,” 


shops 


appeared 


consolation eulogy to those 


Your story should be im every news- 
paper in the country and along with it 
should be some convincing evidence that 
there are many capable service tech- 
nicians who render efficient service and 
are entitled to adequate compensation 
for the they render. Permit a 
little pun, sir. In television as in the 
case of a wife, it’s not the initial cost 
that hurts, it’s the upkeep. 

Who is gypping the public—the man- 
ufacturer, the dealer or the service 
technician? I believe that the skilled 
technician operating in the field is doing 
all that can to maintain satisfied 
customers. I believe that and 
merchants, vendors of general merchan- 
dise, have been granted the opportunity 
to sell an intricate device of which they 
know nothing, the complexities of which 
far than the intricacies of 
any purely mechanical device on the 
market, and their ignorance and irre- 
sponsibility has been blithely pushed off 
as a problem of the service industry. 
But, let’s not call them “gyps” but just 
plain greedy 

If “gypping’ responsibility 
must be laid in the lap of the manufac- 
turer, for it is in his power to correct 
any injustices that may exist: 


service 


he 
dealers 


are greater 


exists, 


by a of franchising 
qualified service shops to per- 
form service work either under 
guarantees or under customer 
contracts. 


First, 


process 


Second, by supplying the franchised 
shop with full data, schematics, 
parts lists, changes and so on, 
relating to the units manu- 
factured. 
that an adequate supply of the 
parts peculiar to their units, 
be made available at the shop 
at all times, availability to be 
on consignment 
to audit 
Fourth, all 
to be in 


Third, 


basis subject 
accounting. 
contracts 
the 
technicians 


ultimately 
of 


Ssaics 
hands service 
too. * 


Lorain, Ohio 


7 


5 


5 


phigh gain without adding snow 


6 TUBE AC-DC KIT: 


At 
high 


good tone quality. Uses 25L6, 2526, 6SQ7, § 


6SA 
circs 


parts, including punched chassis, resistors 
condensers, 


hardware, etc. ‘ 

at closeout price of only 
P X182 less tubes and cabinet 

X183 Extra for matched set of 


And 


six ¢ 


SPECIAL!! 


Last! A low-priced kit designed for 
sensitivity, excellent selectivity and 


7. 6SK7, 6SK7 in an easily constructed 
uit. The 6 Tube Kit is shipped with ol 


coil, sockets, PM Specker 


ubes for kit $3.25 


Five 


contains all components required to con 
struct this latest design, highly sensitive 
superheterodyne broadcast receiver com 
plete with black bakelite cabinet 


clud 


Extra for a kit of 5 tubes (12AT6 
12BE6, 35WA, 5OCS5). Price $3.25. 


5 TUBE AC-DC SUPERHET KIT 
tube superheterudyne kit, A.C.-D.C 


(ex 
es wire and solder) Price $7.95 
12BA6 


Dit the New Regency Television Booster foils * 
mprove 


ctu 
. 


red 


5 


bond 
. 


guorontee 


YOUR MONEY 
RETURNED IN FULL— 


your television 
e@ out of the snow and reduce 
Push Pull Neutrolized 


enjoyment! Bring 
interterence 


trode dsign 


your 
assures 


No external impedance matching devices 
Inductive tuning assures same high goin wide 
operotion on all channels 
Single knob tuning control 


Underwriters approved with 90 dey RMA 


LOWEST Price—ONLY $19.11 


MODEL WFRD—RADIO NOISE FILTER 


We 


p nected fo radios, television sets, short wove sets 


moto 


oil burners 
nterterence. This unit will carry up to 12 amperes 
or 1% KW of power 
> ource of interference or at the radio 
Small size only 


it doesn't work, send it beck! 
obsolutely guarantee that our Model NERD § 
eliminate ail line noises when properly con 


"s, electric shavers 
transmitters 


retr.gerotors vibrators 
ond all other sources of 


ond moy be used right at the 


Very low price only 4 


$1.95) 


Resonoted at approx mately 4500 cycles effectively 
reducing objectionable needle scratch without olter 
ng the brilliancy of reproduction 

Contains o HI-Q SERIES resonated circuit. Tested ¢ 
by meons of on audio oscillator and on osc HNoscope ¢ 
to 


Just 
Price 


A SCIENTIFICALLY DESIGNED { 
PHONO SCRATCH FILTER 


ve 22 db attenuation with very tow signa! loss 


EASY TO ATTACH 


two wires to clip on. Compact 98 


An assembled unit ready for 


and 
cord 


With 


THREE TUBE PHONO AMPLIFIER 


nstallation using tone 
contro! and six feet of rubber $2 95 


(Not including Tubes) 
Complete Set of Tubes 


volume 


$3.95 


) Wireless phono oscillator transmits recording for 
) crystal pick-ups or voice from corbon mike through 
b radio without wires Con also be used os an inter 
comm by 


Price 
with 


PHONO OSCILLATOR 


PM 
lexctuding tubes) 


speoker as mike $2.95 


Set of Tubes $3.95 


Complete 


Grob Bag Specio! 
r Moterial — Transformers 
Dwire etc 


10 pounds of Misc. Electron 9 
Condensers, resister 
Price $1.95 eo 


Satisfaction guoranteed on all merchandise 


A 


RA 


$154 


lt prices subject to change without notice 


DIO DEALERS SUPPLY CO. 


Greenwich St. New York 6, N.Y. 
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LIGHTNING 
ARRESTOR 


IT'S THE LOWEST PRICE 
UNDERWRITERS’ LISTED 
ARRESTOR ON THE MARKET 


LIST PRICE 


AMPERITE 


Studio Microphones 
at P.A. Prices 


ORDER FROM 
YOUR NEAREST 
PARTS JOBBER 


‘ 


Ideal for 
BROADCASTING 
RECORDING 


PUBLIC ADDRESS 
“The ultimate in micro- 
phone quality,” says 
Evan Rushing, sound 


Shout right into the 
new Amperite Micro- 
phone—or stand 2 feet 
away —reproduction is 
alwoys perfect. 

* Not affected by 
any climatic conditions. 
Guaranteed to with- 


stand severe “knocking 
— List $42.00 
od 
“Kontok” Mikes | 
Model SKH, list $12.00 
Mode! KKH, list $18.00 


Offer. 
peciol Introductory 
Special g illustrated folder 


Offer: ° 


PERITE 
YORK IZ NY 


Conade Atlas Radio Corp itd 560 King St W  Toronte 
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Book Reviews 


ULTRAHIGH FREQUENCY ENGI- 
NEERING, by Thomas L. Martin, Jr. 
Published by Prentice-Hall, Inc.. 70 
Fifth Ave.. New York N. Y. x &', 
inches, 156 pages, Price $8.00. 

This text is intended for senior col- 
lege students, but will be understood 
by technicians who know algebra and 
ealculus. There are separate chapters 
on wave-shaping, trigger circuits, wave- 
guides, klystrons, and magnetrons. The 
subjects are presented logically and 
clearly 

The author has a flair for bringing 
out less obvious facts. Often he ap 
proaches his subject from more than 
one viewpoint, to the advantage of the 
reader 

Unfortunately, symbol co-ordination 
is lacking in a number of places. For 
example, R, and R, are used inter- 
changeably in one discussion. An equa- 
tion refers to e, but the corresponding 
diagram shows e,. The symbol r is used 
in several places to represent the volt- 
age of a capacitor, Capacitor polarity is 
shown indiscriminately. These are minor 
errors but they may slow up the reader 
who likes to follow through solidly. 


ELECTRONICS, by Jacob Millman, 
Ph.D. and Samuel Seely, Ph.D. Second 
Edition. Published by McGraw-Hill Book 
Co., Inc., 330 West 42 St.. New York, 
N. Y.6 x 9 inches. 598 pages. Price $7.25. 

This is the new edition of a well- 
known text. Much of the material has 
been clarified and modernized. Knowl- 
edge of calculus is assumed, but physi- 
cal explanations are given throughout. 

The book begins with analysis of the 
path and motion of an electron in a 
field. This leads to oscilloscopes, magne- 
trons, cyclotrons and betatrons. Next 
follows the behavior of electrons in 
metals, for an understanding of semi- 
conductors, contact potential, cathodes, 
and similar subjects. There are several 
chapters on electrons in gases. Tech- 
nicians will find this section interesting 
because it deals with characteristics of 
thyratrons, ignitrons, fluorescent lamps, 
mercury vapor and similar types. 

Problems and references are given at 
the end of chapters. 


WIRELESS SERVICING MANUAL 
(Eighth Edition) by . VT. Cocking. 
Published for Wireless World by Iliffe 
& Sons, Ltd., Dorset House, Stamford 
Street, London S.E. 1, England. 4'4 x 7 
inches, 296 pages. Piece 12s. 6d. 

This manual has aided service tech- 
nicians since 1936. This latest edition 
covers modern servicing of AM re- 
ceivers, broadcast and short wave 
There is also an introduction to TV 
servicing. The author shows how to lo- 
cate and cure various troubles in ampli- 
fiers, converters, a.f.c. and other cir- 
cuits. Motorboating, instability, hum, 
whistles and distortion are discussed. 
Much space is devoted to capacitor 
ganging in t.r.f. and superhet receivers 
Some information is also given on 
meters, oscilloscopes, signal generators 
and tube 

In spite of space limitations the man- 
ual contains clear and useful informa- 


testers. 


tion. The appendix has wire tables, 


formulas, and color codes.—IQ 
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® CASH IN ON @ 
FRINGE AREA SALES 


with the sensational 


— 


DAVIS 
SUPER RHOMBIC 


ANTENNA 


Eliminates ghosts! 
&® Eliminates costly stacked arrays! 


&® Gives all-channel coverage with 
gain of over 12 DB! 

Features exclusive 15-degree tilt 
to take advantage of horizontal 
wave lengths. 

™® Extensively lab and field tested 
Constructed with aluminum alloy 
elements that out-perform cop- 
per wire rhombics 

@® Space tapered elements construc- 
tion gives automatic match to all 
commonly used lead-ins without 
matching transformer 

Super-sensitive 12-degree directiv 
ity for maximum distance (DX 
reception and ghost elimination 

&® Pre-assembled, lightweight con 
struction cuts installation time to 
minutes! 


12 

TO: DAVIS ELECTRONICS 
3047 W. Olympic Bivd., Los Angeles 6, California 
Sir: Rush information to me as checked below 
(CD Send free technical data on Super Rhombic 

Antenna 

Send nome and address of nearest jobber 
Name 
Street 


City State 


CIVE +0 
MARCH 


JANUARY 2-31 
JANUARY 


| q 
RB | 
4 
[v3 [v4 [15 | 6 
| 28/29/30) | 


Cash on 


Servi 


PRACTICAL 
TELEVISION 
SERVICING 


By J. R. JOHNSON and J. H. NEWITT 


176 pages 230 ystrations $400 


LEARN FAST! ... LEARN RIGHT! 


PRAC CAL TELEVISION SER 
t 


CHOCK FULL OF HELPFUL CASE 
HISTORIES AND SERVICE HINTS 


€ 


READ IT 10 DAYS... at our risk! 


RI RINEHART BOOKS. I 


York N. ¥ 
AL TELEVISION SERVICING 
EXAMINATION. I 
t $4 


on N Address 


Pree omtude US.4., $4. 530—cash only. Money 
back om 10 days tf vou return book 


RADIO SCHOOL 
DIRKCTORY 


F.C.C. COMMERCIAL 
RADIO OPERATORS LICENSE 


SHORTAGE Licanseo 
PERATORS EXISTS 


elegraph operatore 


Complete satisfaction or money 


refunded within tem days 


STREAMLINED SELF STUDY COURSES 
09 Sth ave a New York 


8. M. Kiekner, D.S¢..Ph.D. 


President 


Hollywood 28, California 


TELEVISION 


Big demand for 
BS degree 


n 2? mo ine uding TV engineer 


ab 


urse ncludes 
advanced design in 


earning engi- 
Start 
ad f expenses in 
Competent in 
Thorou i program 

degree in 2 nautical Chemi 
Civil, Electrical and Engineering 
oaceuaal for veterans Enter March June. Sept. and 

Dec Send for free catalog tn ROLL NOW 


INDIANA TECHNICAL COLLEGE 


nstitution 


struction 


RADIO 
ENGINEERING 


B. S. DEGREE IN 27 MONTHS 
Complete Radio Engineering course incl. Telev 
U_H.F. and F.M. 8S Degree Courses also in Mech 
Civil, Elect., Chem. ond Aero Eng. Bus. Adm 
Extensive campus, modern buildings, well eq 

labs. Low cost Prep. courses. Personclized 

tion, Heavy demand for graduates. Plocement! serv 
ice Founded in |884. Prepare now for the civil ond 
military opportunities ahead. Enter Jan., March 
June, Sept. Write for Catalog 


TRI-STATE COLLEGE 


2412 COLLEGE A NGOLA, INDIANA 


1712 E. Washington Bivd., Fort Wayne 2, Indiana 


(¥) RADIO ENGINEERING 


FM—Television—Broadcost 
Marine Radio. Ra: 
High 
bran hes at Hat 
1 


for Veterans 


VALPARAISO TECHNICAL INSTITUTE 
‘ 


Dept. ¢ ALPARAISO, INDIANA 


RADIO COURSES 


@ RADIO OPERATING @ CODE 
@ RADIO SERVICING @ 
TELEVISIO 
Preparation for Civilian awitiaa, Army and 
Navy license requirements 
Write for Catalog TE 


TRADE & TECH. 
SCHOOL 


15 W 635? wy 23 
EN@icort 2-817 


ATTENTION... 


A NEW department of the DON MARTIN SCHOO! 
OF RADIO AND TELEVISION ARTS AND 
SCIENCES for instruction and training In 


TELEVISION tneorporating 


roduetion Writing 


Staging 


Directing. Producing. Actir 
Lighting 

Transmission 
Studio, Theory 
Pickup and Reproduction. 


hogineering Kecelving Camera ani 


Operation of Videc 


\pproved for veterans. 


THE DON MARTIN SCHOOL OF RADIO 
AND TELEVISION ARTS AND SCIENCES 


1655 No. Cherokee, Hollywood 28, Calif. HU. 23281. 


RADIO 
COURSES 


Preparatory Mathematics, Serv- 
ice, Broodcast, Television, Ma- 
tine Operating, Aeronavtical, 
Frequency Modulation, Radar 
Classes now ‘orming for the 
Mid-Year term beginning Feb 1952 
Entrance exam. Jan. 2!, 1952 
Veterans. Literature 


COMMERCIAL RADIO INSTITUTE 
1920) 


(Founded 
38 West Biddle Street. Baltimore |. Md. 


COMPUTING 
MACHINERY 
COURSES 


(Math and other subjects) 
Guided study for the beginner or odvanced st 
dent with 100% cooperation from the instructor 
when needed. Write us for complete information 
on our courses. Cost, $9 to $35 


EDMUND C, BERKELEY AND ASSOCIATES 


MAKERS OF SIMON AND SQUEE 
mal! Electric Robots 


36 West 11 New York 11, N.Y 


RADIO and TELEVISION 
ELECTRONICS 


Thorough Training For Men 
and Women in All Technical Phases 
New Classes «ny Start NOVEMBER 30. 1951 
FREE PLACE 
For Free Catalog Write Dept. RC-52 
RCA INSTITUTES, Inc. 


A Service of Radio Corporation of America 


150 WEST 4TH STREET NEW YORK |4 W 


RADIO-ELECTRONICS for 


160 
ro | ts 
ert 
’ Ee ene of text dire te 
\ Meial exam iuestions. thus assuring you of 
| AUDIO (SOUND) ENGINEERING COURSE 
Prepare in spare time for BIG 
ae | PAY JOB os on AUDIO ENGINEER. Practical 
easy-to-understand lessons, written by nationally 
fai Prepare for a SUC CAREER in EL- 
INDUSTRIES. 
Troining wil not interfere with present employ. 
3389 Boulevard 
na—VHF HE AM i New 
“ $100,000 worth of equipment A jern 
physics lob Intense specia 
strong basis in mathematics 
radio and in TV 
t ker t wrt ts w t 
acre 
' 
Catv, Zone, State ' 


SCIENCE FICTION 
—at its best! 


FLETCHER PRATT ... LEE DE FOREST 


By HUGO GERNSBACK 
Father of Modern Science Fiction 


Dr. Lee de Forest colls RALPH 124C 41. 
the greatest science fiction novel 
in two generations 


Originally written in 1911, it 
predicted in accurate detail— 


Radar 

Television 

Wire recording 

® Learning while you sleep 
® Blood transfusions 


Many other developments which 
have become part of every day 
living 


One of the most amazing books ever writ- 
ten—a slam-bang adventure story of the year 
2600—but much more than just another ac 
tion story! The plot is interwoven with the 
most startlingly accurate scientific prophecies 
ever described in a single book—not fantasy 
x fights of imagination, but the logical pro 
jection of established scientific facts! Many 
of the things predicted, scoffed at in 1911 when 
the book was written, have become necessities 
today. Many others will surely become fact 
n the years to come 


WRITTEN FOR RADIO-TV MEN 


Hugo Gernsback originally wrote RALPH 
124C 41+ as a serial in the world’s first radio 
magazine. At the time it served as an in 
spiration for many young men who have be- 
come top engineers and scientists in electronics 
oday. Now when science novels have gained 
a new popularity, RALPH 124C 41 in this 
new second edition, is regarded as the classic 
in the field. No one interested in electronics. 
no true science-fiction fan can afford to miss it 


THE SUPPLY IS LIMITED. Order your 


RADIO PUBLICATIONS 
25 West Broodwey, New York 7, N. Y. 
Gentiemen: 
4 Send me a copy of RALPH 124C 41, postpoid, & 
at once. My remittance of $2.50 is enclosed 
NAME 
x 
STREET 
' 
city ZONE STATE 


J 


»py today—only $2.50 postpaid 


MAIL THIS COUPON TODAY 
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Beek Reviews 


RADIO COMMUNICATION AT U 
by John Thomson. Published by John 
Wiley & Sons, Inc., New York, N. Y. 
5', x 8!» inches, 203 pages. Price $5.50. 


This book is definitely not the 


tor 


radio beginner or the practical servic 
technician. It deals with more advanced 
concepts of u.h.f. circuits and tubs 
The material is unusually conetse. Little 
space is wasted on details or informa 


tion which an experienced engineer may 
himself po ve. The | 
is largely mathematical. 
charts and tables ; 

The text is based 
experience of the 
Among the 
ing wave 


ssess or deri anguage 
Informative 
included. 

on the 
author and 
chapters 
magnetrons, 
cillators, control by molecular 
on, and frequency control. 


ure 
postwal 
his asso 


clates are ravel 


tubes, noise, MIX 
ers and os 


absorpt 


ROCKETS, MISSILES, AND SPACE 
TRAVEL, by Willy Ley. Published by 
The Viking Press, 18 East 48th Street, 


New York. N. Y. 6 x 8!) inches, 136 
pages. Price $5.95. 

Here is a documented, exciting ac- 
count of the history of rockets from 
their early use as weapons of war to 
the more intriguing prospective appli- 
cations in space travel. The gradual 
evolution of the space rocket is covered 
in considerable detail. The question of 
space travel is not one of derring-do, 
but rather of mathematical travail 
Space travel, when it comes, must be 


based on taking of well 
established natural laws. The problems 
of space travel may be et ed throug 


the use of multiple-step rockets and 

space terminals, both are discusse,1 
For rocket enthusiasts the primar 

concern is space travel itself. The as 


sumption is made that existing method 
of communication and space navigatio 


by radar would be satisfactory, hence 
present no insoluble difficulties. The 
author does discuss these topics very 


briefly and passes along the novel idea 
of having a system of three space 
stations, revolving around the earth 
for world-wide radio and TV coverage. 

Based on the author’s many years of 
experience with rocket theory and ex- 
periment, on the surface more fantastic 
yet ultimately more believable than 
science fiction, Willy Ley’s very authen- 
tic book props up the old cliche about 


truth being stranger than fiction.—M¢ 
DESIGN, CONSTRUCTION AND 


OPERATING PRINCIPLES OF ELEC- 
TROMAGNETS FOR ATTRACTING 
COPPER, ALUMINUM AND OTHER 
NONFERROUS METALS, by Leonard 
R. Crow. Published by Scientific Book 
Publishing Co., Vincennes, Indiana. 5'; 
x 8!) inches, 38 pages. Price $1.00 pa- 
per binding, $1.25 cloth binding. 

This educational booklet, which 
should interest experimenters and stu- 
dents, text, photographs, and 
diagrams in a_ study of practical 
magnetism. Step-by-step, the subject 
matter progresses from ordinary mag- 
nets to a special unit which attracts 
nonferrous metals. The special electro- 
magnet operates on the same principle 
as that of a shaded-pole motor. 


uses 


161 


PROVE 


MC 


SUPERIORITY! 


MODEL 106 


Vacuum Tube Voltmeter 
CHECK THESE FEATURES 


Specially designed for field alignment 


and 
radio sets. Uses dual triode balanced bridge ! 


to 1000 megs 1 Meg at vg resi 


SPECIFICATIONS 
OC VOLTAGE: input resistance 16.5 megs or 1% m 
per volt. Ranges. 0 to 1.5, 10, 100, 300, 1000 up 
volts (with accessory probe 
AC VOLTAGE: input resistance 2 megohms. Ranges 0 to 1¢ 
100, 300, 1000. Frequency response flat from. 25-100,000 
cycles 
1000 — 10,000 — 100,000 10 
megohms. Compact, portable bakelite case 


megoh 
measures 44 


MODEL 106.......... $35.90 
In Kit form. . $23.90 
MODEL HVP 30.000 Von for Mode! 106 
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6BG6G 1.20 12AU7 75 
@ Carter,6V. Dynamotors, in original cartons 
Brand new—400 VDC @ 375 ma 
List Price $71.40—Special $28.00 
TV “CHEATER” CORD—4 Ft. 
Complete—U.L. App'd. 
Reg. Net 59¢—Special 39¢ 
ART-i—75 Meter Deluxe Mobile Am XMTR— 
Complete—NEW @ $25.00 
ART-11 Complete, Ultra Compact XMTR- 
RcvR— Write For Details 
© SPECO SIGNAL—TRACER KIT 
Compiete with 3 tubes, steel case, all! 
ports, cabinet, —_ instructions, less bat 
teries only $9.45 
55 go.—=20 wire—oll tinned strand — 
1,000 roll £20 00 


@RG 59/U—73 OHM. CO-AX. 
CABLE... .$55.00/M FT. 
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@ NEW, SELENIUM RECTIFIERS, TRANSFORMERS 


(RCA) 


4 amps .$7.75 
Pri: 110 V. 60 cycle In. 12 amps 14.75 


Sec: 18, 24, and 36 volts. | 54 emps 33.75 
Designed for bridge or center-tap use. These 
transformers are not surplus, but are made to 
our specs by @ leading m'fr 
@ 110V. pri.—36V. 50 amp secondary XFMR 

Special $39 95 

@ 110 V. Selenium —- Specials 
va 65 m only ec 
only $1.65 ea 


RECTIFIERS—rou 
28 s 
$10 50 


48 00 
$8 00 


136 Liberty Street 
Terms: 25% with order, balance D —Send afew cents 
tor postage—All merchandise guaranteed. F.0.8.N 
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Distortion ond intermodula- 
lo 


tron extremely low 
Wide frequency range, fat from 

20 to 20,000 cycles within 5 db fy’ 
Attractive trol 


Compensation tor various ‘Phone, 
Tuner, Television or Microphone 
Exclusive BROOK circuits ond transformers 


eatures 
All These 


yo. 
LISTENING 
PERFORMANCE 


heretofore not achieved 


Write for free Techmcal Bulletin, detailed Distortion 
Analysis & booklet Listening’. Dept. EA-? 


BROOK ELECTRONICS, INC. 


34 DeHART PLACE, ELIZABETH 2, N.J 
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ELECTRONICS SALES CO. 
51 South Buckhout St. 


TEST-PATTERN TESTED COMPONENTS FOR TV 
JANUARY, 1952 


ok Reviews | 


ELEMENTS OF TELEVISION SYS- 
TEMS, by George E. Anner. Published 
by Prentice-Hall, Ine., 70 Fifth Ave., 
New York, N. Y. x inches. 804 
pages. Price $10.35. 

This volume packs much TV informa- 
tion for the service technician, trans 


mitter operator, and hobbyist. Scan- 


ning, camera tubes, synchronization, 
and stagywer tuning are some of the 
important subjects described in detail 
There are also chapters on televising 
of motion pictures, antennas, color T 


ete. 

Much of the treatment is nonmathe- 
matical! However, many equations, 
charts, and diagrams are provided 
Practical and detailed numerical exam- 
ples show how to design multivibrators, 
compensated video amplifiers, and other 
cireuits 

The basic information given here 
will remain useful for years to come. 
Nevertheless, the rapid changes in TV 
are apparent. Schematics are supplied 
for several 7, 10, and 12-inch kinescope 
receivers. There is nothing on the 
modern high-voltage supplies or the 
larger size kinescopes. 


MATERIALS TECHNOLOGY FOR 
ELECTRON TUBES, by Walter H. 
hohl. Published by Rheinhold Publish- 
ing Corporation, 330 W. 42nd Street, 
New York, N. Y. x inches, 193 
pages. Price $10.00. 

Vacuum tube designers and manu 
facturers, or electronic technicians are 
provided with a wealth of data and 
techniques in this book which endeavors 
to include in one text most of the perti- 
nent research work in high vacuum con- 
struction work. Data on the character- 
istics of nickel, tungsten, molybdenum, 
tantalum, copper, ceramics, and glass 
used in the art are presented. The cov- 
erage on different glasses is unusually 
comprehensive. 


a \ broad index of authors and re- 


viewers permit the worker seeking spe- 
cialized data on processes and applica- 
tions to pinpoint additional search. A 
review of atomic theory, classification 
of crystals, and an outline of the salient 
factors of the phase rule, high vacuum 
technique, and thermionic emission pro- 
vide a theoretical basis fo® the mechani- 
cal and chemical processes described in 
the text. Soldering, brazing and ad- 
vanced welding techniques used with 
the many alloys listed are presented at 
length. Many graphs and illustrations 
are presented with each chapter and re- 
inforce the text content. A large index 
allows quick reference to any of the 
varied topics discussed. 


RESPONSE OF PHYSICAL SYs- 
TEMS, by John D. Trimmer. Published 
by John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. 55, x 84% 
inches, 268 pages. Price $5.00. 

This book offers aid to workers in 
such fields as physics, sociology, biol- 
ogy, mechanics, etc., by applying cyber 
netic concepts to problems in instru 
mentation. A working knowledge of 
ealculus and differential equations is 
needed for successful application of 
mathematics to physical systems. 

—end—— 
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TELEPHONE TYPE RELAYS 


This list represents only a small part of more than a 
million relays in our stock—one of the world’s largest. 
All relays are standard, brand new in original packing, 
and fully guaranteed by Relay Sales. 

Send us your relay requirements. If the items are in 
stock we can make immediate delivery at substantial 
savings in cost to you. 


SHORT TELEPHONE RELAYS 
OHMAGE CONTACTS UNIT PRICE 
vi IC&1B $ 


STA NO 


STANDARD TELEPHONE RELAYS 
__OHMAGE CONTACTS 


UNIT PRICE 


Keying Relays 
e Rotary Relays 
Contactors 

« Midget Relays 


OTHER RELAY TYPES IN STOCK 


e Voltage Regulators 
e Differential Relays 
e Sealed Relays 
e Special Relays 


Manufacturers and Distributors: 
Write for the new Relay Sales Catalog. 


833 W. CHICAGO AVE., DEPT. Y, 


Telephone 


SEeley 8-4146 


CHICAGO 22, ILL. 
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161 6 VC 10 B&lA 
873 6 VOC 12 iC-3A MICALEX 3.00 
305 12 VOC 5 2A Split Cer 1.35 
360 24 VDC ) 15 
434 24 VOC ) 2A, 1C 
| 7 24 48 VOC 1200 1A. 2B Solit é 
if 518 85 125 VOC 65 1c 
418 52 228 VOC ic 
852 8 VDC 6500 1C, 1A 
75 228 VOC 6500 4C @ 4 Amps 
633 18 10,000 1C 5 Amps 90 
144 72 300 VE 18 45 
32 100 350 VI 4 2a 
~ VA BRIA OCI KET 4 
66) 6 VOC 5 1B 1OAMP. 1A 3AMP 145 
632 6 VOC 12 A&IC 
154 6 12 VDC ) 1A 
517 12 V 250 
116 #5 VI 1B 
‘ 631 1 A 19 
Kid 100 R124 ve 12 000 1A 
12 150 18 24 VOC W MICRON 
: 150 1A 10 Amps 4 VE 1 
#12 1B R85] $2,228 V 6500 1C. 1A 
48 VL 1000 R-159 6 vi A 
A é R- 382 6/12 VE 18 Split 
VAC 60 Cy 2A 12 VE ICRIA 
115 VA NONE 4 12 VOC 2 4A tCerm Z 
R 589 1? Vo 125 A 6 12 Voc 1A Solit 
629 12 24 VE R384 6 12 VE 500 3A 
avi NONE 1.00 12 VOC 200 2A 
115 4 VDE 500 R316 24 VOC 200 1c 
1 150 Vi ) 2C Octal Base 2 
bid vi 6000 2 45 
: 69 8 1? Vor 150 A 28 1 60 
6 VI 15 4A 4 Amps 
12 VOC 150 2CRIA 
; 12 24 VE 150 2C&1B 2 
0 Vi 400 1A 
10 16 195 2 25 
vi ) 2A, 1C 2 00 
120 VE 4850 1 250 


There are three big redadsotis whi servicemen preter Mallory 


over all other brands combined. They count on Mallory vibrators tor 


dependable service because they give... 


| Slow contact Impact for minimum wear 


@ — High contact pressure tor low resistance 
3 Fast contact break for reduced areing 


That combination—available only trom Mallory. with its pate 
mechanism —means real performance for vou and custom 
why more Mallory vibrators are used as original equipment tl 
makes combined. Put these features to work for vou. Whet 


vibrators 


win of Mater’. Make re! Make it Mal lory! 
Special Vibrator Deals 98 


Mallory specials. They help keep Bs 
your mventery daw 
' ce V7 radio makes with the 6 


CAPACITORS » CONTROLS VIBRATORS » SWITCHES RESISTORS 
© RECTIFIERS + VIBRAPACK* POWER SUPPLIES «+ FILTERS 


“Reg. U.S. Pot. OF 


APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


MALLORY 


The RCA-developed “A” frame con- 
struction—used in 6 of the metal-type 
r-f amplifiers—is one of the many im 
provements that contribute to the extra 
performance of RCA tubes. 


The “A” frame—shown in red—con- 
sists of a top member, two vertical mem- 
bers, and a bottom cross member. The 
ribbed uprights are welded to the cross 
member .. . the feet of the uprights are 
welded to the grounded metal header. In 
effect a truss, this rigid “A” frame acts 
as the supporting member for the tube 
elements. Its increased resistance to 
vibration reduces the possibility of elec- 
trode displacement due to wear on the 
holes in the mica spacers... and thereby 


as a matter of course...with RCA tubes ‘ 


plays an important role in reducing 


mic rophonics and maintaining uniform 
tube characteristics 

. . 

In addition to imparting rigidity to E: 


the tube elements, the top and bottom 
members of the “A” frame serve as 
shields. The-two ears on the top member 
add to its effectiveness in reducing grid- 
to-plate capacitance the tab on the 
lower member —which extends down to 
the stem — provides additional shielding 
between grid and plate leads. 

The extra performance built into RCA 
tubes accounts for their high quality, 
long life, and dependability. They cost 
no more. Why not use them for your 
daily tube requirements ? 


Keep informed — keep in touch with your RCA Tube Distributor 


(PP, CORPORATION of AMERICA 
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